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[OFFICIAL NOTICE. } 
January Meeting, Society of Gas Lighting. 
dealin. 
OFFICE OF THE SECRETARY, Dec. 30, 1898. 
The next meeting of the Society of Gas Lighting will be held 
in ‘‘ The Arena,” No. 39 West 31st street, New York city, at 3 P.M., 
January 12th. Frep. S. Benson, Secretary. 








BRIEFLY TOLD. 
cxsmattaiiiaiinas 

THe GASHOLDER DisasterR.—Nothing of moment in connection with 
the holder collapse, that happened in New York city last month, has 
transpired during the week. Thestanding of the case remains relatively 
the same, save of course that those interested are gradually shaping the 
way to a complete investigation of the disaster. The coroner’s hearings 
have not commenced, but it is quite a certainty that the inquiry will be 
underway before the next issue of the JOURNAL. 





DeaTH OF Mr. J. K. Graves.—We regret to report the death of Mr. 
Julius Kingman Graves, who passed away, at his home on Fenelon 
Place, Dubuque, Iowa, early the morning of December 9th. Deceased, 
who was born in Keene, N. H., September 29th, 1837, received a com- 
mon school education in the place of his birth, and in 1853 went to 
Boston where he secured a junior clerkship in the office of an insurance 
company. Later on he obtained a clerical situation in a Boston bank. 
Amongst the bank’s correspondents was the banking house of Mobley 
& Co., of Dubuque, Iowa; and this connection eventually brought 
about the acquaintance of young Graves and Major Mobley. The lat- 
ter induced the former to accept the place of bookkeeper in the Dubuque 
banking concern. His rise was rapid ; in fact, in less than a year he 
was promoted to the post of cashier for Messrs. Mobley & Co. Mobley 
& Co. failed to go successfully through the panic of 1857, but out of its 
failure the young cashier managed to build the banking firm of J. K. 
Graves & Co., which for years was prominent and influential in the 
banking business of Iowa. In time, the firm of J. K. Graves & Co. 
became, so says our chronicler, ‘‘the Dubuque branch of the State 
Bank, of Iowa, Mr. Graves becoming cashier and general manager, 
and also being elected to the Board of Control of the State Bank 
itself.” Later on he became identified with many other enterprises, 
and it was some few years ago a common saying in Iowa that 
Mr. Graves had an interest in a greater number of various under- 
takings than any other capitalist of that State. In 1859 he became 
Secretary of the Julien Gas Light Company, of Dubuque, of which 
corporation he eventually secured complete control. The title of 
the concern was changed to that of the Key City Gas Light Com- 
pany, and Mr. Graves was elected its President. For quite a 
term of years the works were operated under leasehold by Messrs. J. 
B. Howard and Robert McArthug. On the termination of the leasing 
period Mr. Graves took over the works, which were actively operated 
by him, until 1880, when they were purchased by a syndicate headed 
by Messrs. John H. Lull and John V. Rider. He was also the con- 
trolling spirit at one time in the Iowa City (Iowa) Gas Light Company. 
Quoting from a local paper that printed a very complete history of his 
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life it is said: ‘‘Mr. Graves was the first man in Iowa to risk his 
property for the preservation of the Union at the time of the Civil 
War. The morning after Fort Sumter was fired upon he wired 
Governor Kirkwood to draw on him for $30,000 to aid in equipping 
the Iowa troops, which the Governor did. He was a member of the 
original Governor’s Greys, and in 1862 Governor Kirkwood appointed 
him post quartermaster, with the rank of Captain, at Camp Franklin, 
near Dubuque. In 1865 President Lincoln appointed him a special 
commissioner to negotiate a treaty with the Navajo Indians, and in 
that capacity he made atrip by wagon across the plains to Santa Fe, New 
Mexico, which occupied six months. Later he visited Yankton, South 
Dakota, in a similar mission to the Sioux. In 1867 he was elected 
Mayor of Dubuque, on the republican ticket. In 1875 he was chosen a 
member of the Iowa Assembly, and in 1881 he was a member of the 
State Senate. He also at various times held appointive positions 
tendered him. by Governors of the State.” He is survived by two sons 
and three daughters. 





Notes.—The proprietors of the Logan Iron Works has just closed a 
contract with the Long Island Railroad Company for the erection of a 
water tower, to be 30 feet in diameter and 80 feet high. The work in 
the field will all be done with compressed air tools. ——The coroner's 
jury that investigated the deaths of Messrs. Barhyte, McComb and 
Galligan, who lost their lives by the explosion of the purifiers on the 
Poughkeepsie (N. Y.) Company’s works, the afternoon of December 
16th, reported that said deaths were caused by an explosion. The jury 
further stated that the reason for the gas escape could not be satis- 
factorily traced.—A correspondent forwards the following under 
date of December 24, from Ottawa, Canada: ‘‘An ingenious swindle 
was recently attempted on the Ottawa Gas Company. The Company 
has installed in the city about 150 prepayment meters, which on the 
whole have given good satisfaction. One enterprising citizen, however, 
thought to have his gas and retain his coin as well, so he procured 
aluminum disks exactlf the size of the silver coins, and by inserting 
these substitutes secured his gas. When the Collector made his rounds 
he naturally objected to ‘ taking any old thing’ that had been put in. 
The short sighted party who had thus abused the meter very readily 
substituted good coin of the realm for the aluminum substitute when 
threatened with police court proceedings. He was also compelled to 
give a bond in guarantee of good faith towards the meter in future.” 
—tThe Council Bluffs (lowa) Gas and Electric Light Company’s 
plant and franchises were sold at public sale, about a fortnight ago, by 
Master Commissioner L. W. Ross, of the Federal Court, to F. T. True 
for $288,179, to satisfy a mortgage for that amount held by the Farmers’ 
Loan and Trust Company, of New York, in trust for the bondholders 
of the Company. Mr. True was the only bidder for the plant, and he 
purchased it as a representative of the reorganization committee of the 
bondholders. This committee, consisting of C. F. Street and W. H. 
Hord, of New York, and J. A. Patton, of Council Bluffs, has already 
arranged for the organization of a new Company, which will at once 
succeed the old Company under the name of the Council Bluffs Gas and 
Electric Company. The succeeding Company is organized and incor- 
porated under the laws of New Jersey, and Jersey City is named by the 
articles of incorporation as the location of the principal offices of the 
Company. Its incorporators are Hunter Wykes, Victor Cumberson, 
Thomas J. Kennedy, William B. Hord and Arthur E. Walradt, 
all Eastern capitalists. Its capital stock is named at $250,000.— 
We understand that a controlling interest in the Portsmouth (0O.) 
Gas and Electric Company is about to change hands.——The Decatur 
(Ala.) Light and Power Company and the local electric lighting con- 
cern will be merged. The main person in interest is said to be Mr. J. 
W. Boland, of Baltimore.——The latest report of the Board of Public 
Works, Detroit, Mich., contains some figures respecting tests of gas 
meters recently made in that city on public account. The figures, 
which are certified by Mr. Henry D. Ludden, City Engineer, show 
that tests respecting 5,296 gas meters (new and repaired), were made. 
Of these 2,780 new meters on inspection, 16 were condemned; 8 for 
registering too fast (4.22 per cent. average) ; 4 for registering too slow 
(4.67 per cent. average); and 4 for ‘‘ other” reasons. Of 2,349 meters 
that had been repaired 63 were condemned for registering too fast (3.98 
per cent. average) ; 22 for registering too slow (5.27 per cent. average) ; 
and 14 were condemned for failing to pass gas, not registering, leaking 
and other causes. ——The City Council, of Memphis, Tenn., has granted 
the necessary permission for the consolidation of the interests and prop- 
erties of the Equitable and the Memphis Gas Companies. This ends, 


and happily, a long drawn out contest, that particularly never re- 
flected an undue measure of credit upon those connected with the 
opposition concern. 





[Prepared for the JouRNAL.] 
Exhibitions of Cooking by Gas. 
——— 


By Mr. Grorae W. GRAVES. 


Does it pay to give cooking exhibitions on the lines that have been 
followed by the gas companies in the past? In my opinion so much 
attention is given to preparing the food that the gas range gets but 
little show ; and, therefore, the exhibition does not pay. 

A woman attending one of these exhibitions generally comes away 
with her mind—and stomach—so full of salad, or angel cake, that she 
remembers little or nothing of what was said in regard to the cook- 
ing apparatus ; for no one will claim that there is any great difference 
between an article cooked on a gas or a coal range. 

How do these cooking demonstrations create a demand for gas 
ranges ; or how do they show the would-be user that it is convenient, 
desirable or economical to use gas for fuel? Surely that is the reason 
that such exhibitions are given, failing to accomplish which they are of 
little or no value. 

But do not think for a moment that I do not believe on working 
along these lines. Profiting from the experience of our competitors, I 
would commence early in the season and give two or three demonstra- 
tions every week until the Ist of August. When the manufacturer of 
a coal cooking apparatus gives a cooking exhibition, to demonstrate 
the superiority of his stoves, he does not hire a professional cook to 
teach women how to make ox-tail soup or mince pies, but proceeds to 
give a practical demonstration that will show that his new construction 
is an improvement, and that it will do all he claims for it. To illus- 
trate: If it is economy in coal the gas stove manufacturers are claim- 
ing, they will do a certain amount of baking or top-cooking to show 
conclusively just how much fuel was consumed. If it is quickness in 
operation they will heat the oven and do whatever is undertaken in a 
specified time. These feats are advertised in advance, and when 
visitors are awaiting results their attention is called to the other desir- 
able features of the stove or range that is being exhibited. 

The object in giving an exhibition of cooking by gas ranges is to 
demonstrate ; first, how quickly and satisfactorily they will bake; 
second, how conveniently and nicely they will broil ; third, what it 
costs to use them ; fourth, how to manage them to produce the best 
and most economical results. 

To give an exhibtion of this character I would proceed as follows : 
Advertise that you will, at a certain time and place, during certain 
hours, give an exhibition of cooking by gas to demonstrate its con- 
venience andeconomy. Have a number of ranges on exhibition with 
One or more connected with a test meter, which should be located in a 
prominent place. Make an arrangement with your baker to deliver, 
at certain times during the day, a few pans of baking powder biscuits, 
and if you have two ranges that are connected with the test meters, 
order a batch of bread for the forenoon and afternoon bake; but do 
not try to bake bread unless you have two ranges connected up so that 
you can show the amount of gas that is being consumed. Have a 
** heat thermometer” in the oven door if possible, as you do not want 
to open the oven door after you have commenced to bake until the 
article is finished. Order a few pounds of steaks, the best for the pur- 
pose are those cut from the rib roast. At the hour advertised for the 
exhibition, and after showing the different features of the gas range, 
proceed to demonstrate the first two objects of. the exhibition. 

The first of these would naturally be to show how quickly the range 
will bake. Have some one take the state of the meter and another per- 
son to notice the time, then go ahead and bake not less than two pans 
of biscuits. When finished have everybody pass judgment upon them. 
Have the meter reader state how much gas has been used, and the time- 
keeper give the time that has elapsed. Do not break up the biscuit and 
give them away, but put the time and the amount of gas consumed on 
a card and attach it to the product and place the same on exhibition, 
meanwhile calling everybody’s attention to the record. As from 15 to 
20 minutes is the time required to bake biscuit, there will be no trouble 
in holding your audience together to see ‘‘ the finish,’ but if you are 
baking bread, which will require from 45 to 60 minutes, it is well to 
have some signed statement, showing the time of the commencement 
of operations and the state of the meters, so that you can prove actual 
results. The desirability of having witnesses to all tests is owing some- 
what to the proneness of the public to doubt statements made by the 
employees of gas companies. 

Now, as to the second demonstration—that of broiling. Get your 
meter readers and timekeepers into line as when baking, and have a 
hot plate ready for your broiled steak. When finished call attention 
to the time and amount of gas consumed, and then serve the steak in 
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small portions to your spectators—I would broil only one small steak 
at a time, as it is much easier to handle. When serving the steak it 
will be well to enquire how your hearers have been doing their broil- 
ing heretofore on coal stoves, and enlarge on the results of having the 
kitchen full of smoke, and the house full of the fragrance of broiled 
meat. If there is a dealer in coal stoves in your audience he may not 
appreciate your remarks, but it will strike every housekeeper in a 
tender spot and set her thinking. 

The third object of our exhibition is the hardest one to demonstrate. 
To be sure, if you have gone according to directions, and you are able 
to show what it will cost to do certain work in the oven, other costs can 
be made from those. You can show by the meter just how much gas 
the top burner will use per hour, and anyone knows how long a time 
should be taken up in cooking a named article, but to make a thorough 
demonstration of costs as a whole, serve a lunch for a limited number 
of persons, previously invited. See that your invitations are to both 
women and men, the more influential the better, and by all means in- 
clude the representatives of your local papers. ‘They are invited, and 
have it so stated in your invitations, to see the lunch cooked, to note the 
time, also the cost of fuel, and t» pass judgment on the results. It is 
not necessary to make a large company ; but have it a representative 


one. Give them a menu somewhat on these lines : 
Consomme,  Radishes and Lettuce, Broiled Steak and Mushrooms, 
Shirred Eggs, Fried Potatoes, Hot Biscuit, 
Cotfee, Roquefort Cheese, Fruit. 


A lunch of this kind can be made ready quickly, and, barring the 
soup, which is warmed only, the other hot dishes are cooked. When 
you have finished you have a table lined with people who know just 
what it costs for gas to cook a meal, and they all will prove traveling 
advertisements for gas ranges. Write out a menu, note on it the time 
required to cook the lunch and the amount of gas consumed, and have 
your guests sign it. This will make a good advertisement for the next 
day's paper. A lunch of this kind, for say six persons, will cost less 
than 3 cents, and you will notice that you have used every part of your 
range. Of course, if you leave out the biscuit, or do not broil the 
steak, and give them fried meat, it will cost correspondingly less ; if 
you want to give a full course dinner, so much the better. Now, if you 
have conducted your tests properly you have demonstrated the fourth 
object of your exhibition, namely: How to manage a gas range to pro- 
duce the best and economical results. 

Things to be Remembered in Giving an Echibition.—Never open the 
oven door only to take out a finished baking. Every time you open 
the oven door it takes so much more gas. Turn out the gas before re- 
moving the baking ; turn out the gas before removing the broiling ; 
never take off any top cooking without first turning off the burners. Al- 
ways turn down burners when the water boils in the vessels. See that 
all the burner orifices are adjusted to produce the best results. Have 
the proper sized baking pans and get those that have seen service. 
Never use deep pans for biscuit or cookies. Never use anything other 
than tin or sheet iron for baking purposes. While I do not pretend to 
have covered all the details, I think and believe, from experience, that 
exhibitions conducted on these lines are good investments, and will, 
therefore, prove beneficial ; and only a little experience is required to 
give a successful demonstration which will necessarily prove all that 
you are claiming. The thing you should bear in mind is that everyone 
believes that cooking can be done satisfactorily on gas stoves, but it is 
the supposed cost of using them that causes the people to be fearsome 
of making the trial, but the extravagance is not in the gas used prop 
erly, but in that which is wasted from lack of knowledge or from 
carelessness. 


At the same time we should bearin mind that there is a very material 
difference in the amount of gas required to docorresponding work with 
different gas ranges, and that the most economical range you can ob- 
tain is the one you should exhibit ; for if you can demonstrate that it 
costs no more to use gas than coal your consumers will at once give 
the gas range atrial. And one summer's experience should, if they 
have been properly instructed and have a first-class up-to date range, 
lead them to substitute the old-fashioned, expensive coal stove with a 
gas range that is the objective point to strive for. 








A Discussion on Purification. 


At the last meeting of the Manchester District Institution of Gas 
Engineers, the President (Mr. W. S. Haddock) invited Mr. R. G. 
Shadbolt, of Grantham, to relate a few facts respecting purification. 
The purpose of the invitation was to start a general discussion of the 
subject, which it had been hoped would be considered through the 
preparation of a formal paper. Responding to the invitation, Mr. 
Shadbolt said he must ask them to bear with him if his extempore 





remarks did not quite come up to the standard of the stereotyped paper. 
The question of purification was one which interested every gas man- 
ager, be his works large or small. It was one which they were all 
called upon to deal with from time to time; and the conditions 
surrounding it were perhaps more diverse thau most people would 
imagine at the first glance. Strictly speaking, purification might | 
said to begin at the moment when the temperature of the gas comiug 
from the retort began to fall. Condensation was really the first stage 
of purification, but that was a stage with which they were not greatly 
concerned that day. All he would say about condensation was that it 
should be kept within certain limits. Even if they did not provide 
condensers, condensation went on just the same; but it went on to the 
detriment of the processes which commonly followed. Condensation 
should be confined to its proper sphere, and it should be completed 
before the gas was washed and scrub.Jed for the removal of ammonia 
and other impurities. It might be said to consist of the removal of all 
that was obnoxious to the gas; but the removal of this also 
removed some hydrocarbons which would be of value if they could be 
retained in the gas. Having accepted the dictum that condensation 
must be confined to its proper sphere, if the remaining processes were 
to be carried on properly, the next process in point of order and 
importance was washing or scrubbing. Generally speaking, the 
object of scrubbing was the removal of the ammonia from the gas. 
That was certainly the primary object; and it could be very easily 
accomplished if it was only a question of using plenty of water. But 
for commercial reasons they were obliged to reduce the quantity of 
water to very small limits indeed. This had not been altogether an 
unmixed evil, because the caustic ammonia itself had been found to play 
a very important part in the purifying plant. Washing and scrub- 
bing, like condensation, must be confined to their proper spheres if 
they were to have the final purification as complete as it ought to 
be. 

The composition of the gas at the scrubbers was the all important 
pointin purification. They were very often puzzled to know why the cost 
of purification differed so greatly, and he thought if they looked into 
it they would find that it was not due so much to the kind of boxes or 
to the proportion of materials as to the efficiency of the condensing 
and scrubbing plant. What they had at the purifier inlet was an 
important factor in the problem. Asan example of what they had to 
deal with, he gave the following figures, showing the comparative 
proportions of impurities in gas at the purifier inlet from samples of 
coal and cannel : 


Grains of Impurities per 100 Cubic Feet of Gas: 


Sample. H2S. COs. Sulphur Compounds. 
Cannel..... 683 grains. 2,478 grains. 18.40 grains. 
CHE nediscas La Lae 3250 ‘ 


The figures were no news to any of them, but they served to illus- 
trate his point, namely, the different conditions to be found at the inlet 
to the purifiers. The proper thing to aim at was to bring down the 
proportions of impurities at this particular point to something that 
would be comparatively constant, and this might be done by means of 
the liquor itself. Experiments carried out at Belfast had been, to some 
extent, pronounced a failure, and the idea was something of a ‘* will- 
o’-th’ wisp ;” but still there could be no doubt that a great deal of good 
work could be got of the liquor by judicious handling. His next state 
ment showed the impurities contained in liquor drawn from various 
apparatus, the figures representing the percentages by weight : 








Strength 
in Degrees -- Impurities.— — 
Source. Twaddel. NHs CO2. H 32S. 
Hydraulic main............ 3.0° 1.55 .28 0.11 
Condensers (inlet).......... 6.1° 3.27 6.49 1.05 
_ | rr 6.0° 3.22 6.52 0.94 
Scrubbers (general)......... 7.3° 3.08 5.59 0.76 
Washer scrubber........... 7.8° 2.88 7.04 0.94 


From this statement it would be evident that the liquor, when rightly 
used, played an important part, and that it absorbed a great proportion 
of the impurities which they would otherwise have to deal with in the 
dry boxes. He thought they might take the analysis of the liquor 
drawn from the washer scrubber as an example of what liquor could 
do. 

This showed that with clean water entering at the gas outlet it 
was of 7.8° Twaddel at the gas inlet and had extracted 2.88 per cent. of 
ammonia, 7.04 of carbonic acid, and 0.94 per cent. of sulphureted hy- 
drogen. That showed what water could do if rightly used. His next 
statement showed the actual work done by scrubbers—the quantity of 





impurities removed by this apparatus : 
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Grains per 100 Cubic Feet of Gas. 


At Scrubber At Scrubber Impurities Impurities 
Impurities. Inlet. Outlet. Removed. Removed p. c. 
NH, 3,598 grains. 620 grains. 2,978 grains. 82.76 
Co, Rave... i6os. * ee 20.80 
H,S _— 730 “3 ee 7.00 


This table expressed the duty which it was possible to get out of the 
scrubbers. The gas in the instance to which the figures referred would 
be passed through a washer scrubber, which would remove the remain- 
ing 620 grains of ammonia. This would reduce the sulphureted bydro- 
gen and also the sulphur compounds to a small extent, but it would be 
so small that he thought they might take it as a negligible quantity. 
He would take it for granted that with mixed South Yorkshire and 
Midland coals, under normal working conditions, they might expect 
1,663 grains of carbonic acid and 730 grains of sulphureted hydrogen 
at the inlet of the purifiers. They found from actual experience that 
the purifying capacity required was : 


Maximum number of changes....... .-......... = 2 boxes per week. 
Superficial area required per 1,000 feet per diem.. = 2.4 sup. ft. 
Superficial area per box per 1,000 feet per diem.. = 0.6 sup. ft. 
Number of boxes..............+. +6siveeeeknee =4 
Layers of Purifying Material. 
PE aksuoedanstnseeesese 4 layers of 9 inches each, per box. 
a ackand cackdned dae se oT 7 is - 


Or combined, as desired, with total thickness of material 
= 36 inches per box. 

Having thus fixed the conditions and decided the capacity of the 
purifiers to deal with those conditions, the next question, and a vital 
one, particularly from the consumer’s point of view, was, to what 
extent should they purify? This question could be divided into three 
heads: First, the removal of the sulphureted hydrogen, which was 
imperative ; second, the removal of the carbonic acid; and third, the 
reduction of the sulphur compounds to something like Gas Referees’ 
requirements. Dealing with the first, he thought they would all agree 
that the use of oxide of iron was the best form of purification to day, 
and that it cost practically nothing when the value of the spent 
material was taken into account. In fact, in some instances, it had 
resulted in an actual profit. In the second stage—the removal of car- 
bonic acid—they had a different state of things. Calculating from his 
own experience, corroborated and added to by the experience of others, 
he found the working would be something approximating this : 


Proportion of materials (approximate.)=1.25* lime to 7* oxide. 
* By weight when new. 


Per ton of Coal Carbonized : 





RN aS sion hve ninpesbGe th ods < cee anhe wad ne se eas 1.50d. 
I MN neces io bank 6 ke A AS So 0 CURR eyed erce¥s 2. 25d. 
Loss in volume by removal of CO, = 200 c. ft. at say, 
We: SUAMIOD. 6 Soindsanonwedishide + bide hated insta ve 2.4 
6.15d. 
Less profit on spent material*................ 0.55d 
Less gain in illuminating power of 1 candle 
at, say, $d. per candle x 10............. 50d. 
8.05d. 








Showing actual profit per ton of coal carbonized... 1.90d. 
* Profit on spent material] includes profit on spent oxide over and above its first cost. 
Coming to the third and more complete stage of purification the cost 
was a little higher. The cost of purification when the sulphur com- 
pounds were kept below 20 grains per hundred cubic feet would be: 
Proportion of materials (approximate)= 2.5* lime to 7* oxide. 
*By weight when new, 


Per ton of Coal Carbonized— 











CA MR nk vai scot d Vet eae cosh 0 ssc BER OoN ab eee aeels 3.00d. 
DM WI in 5 b's ong Sn i oo 5.s Chae hee hehe 2.75d. 
Loss in volume of CO, (as before) ................ 00005 2.40d. 
; 8.15d. 
Less profit on spent material................ 0.45d. 
Less gain in illuminating power (as before).. 7.50d. 
7.95d. 
Net actual cost per ton of coal carbonized.......... 9.20d. 


These costs were not mythical; they were estimates taken from practical 
everyday working under conditions approximating to the conditions 
he had stated. Neither were all the figures his own. Some were taken 
from larger works and some from smaller, and they might be taken as 
fairly representative. He had dealt with purification without the aid 
of free oxygen ; and what he wished to submit was that considering 
that complete purification might be achieved at a cost of 0.2d. per ton 





of coal carbonized, no one was justified in sending out gas partially 
purified. Any argument to the contrary would disappear when it was 
remembered that in the paper he read at the Buxton meeting he showed 
that the life of the oxide could be prolonged by a judicious use of air, 
steam and warmth. By the use of these complete purification could be 
effected at an actual profit. What he had to submit was that, sulphur 
clauses or not, it was their duty to themselves, to the gas consumers 
and to everybody interested, to purify their gas to the utmost extent, 
especially seeing that the cost would be practically nothing. 


Discussion. 

Mr. E. E. J. Anderson, Ripon, asked at what point Mr. Shadbolt con- 
sidered condensation to be complete. 

Mr. Shadbolt said he considered itcomplete when what they termed 
the tars were removed, although there might still be a certain propor- 
tion of oil vapors in the gas. 

Mr. Anderson asked if he should consider it complete when a tem- 
perature of 60° or 70° was reached. 

Mr. Shadbolt said he did not attach much importance to the tempera- 
ture ; it was the state of the gas that he went by. 

Mr. J. H. Brearley, Longwood, said he had taken out some figures 
in connection with purification at his works. During the last 22 months 
—from the ist January, 1897, to the 1sc November, 1898—they had 
actually made a profit of £13 18s. 10d.; but he did not wish anybody 
to conjure up Utopian fancies out of this, because they had been in the 
happy position of being able to sella lot of spent oxide while not re- 
quiring to buy any new. They sold 107 tons of spent oxide, and caleu- 
lating the value of 55 tonsof new oxide required to replace the amount 
sold, the cost would have been £55 16s. 2d., estimating the cost of the 
new oxide at 25s. per ton delivered at the works. During this period 
91,468,000 cubic feet of gas was made, so that on the estimate of the 
cost of new material, their purification had cost them }d. per 1,000 cubic 
feet. The gas was first passed through four 20 feet oxide boxes, and 
then through four 12 feet lime boxes. They endeavored to keep the 
sulphur compounds within reasonable limits, and the gas practically 
free from carbonic acid. The results were obtained without the admis- 
sion of air. He should like to ask Mr. Shadbolt if he would give them 
the results of any tests he had made respecting the admission of steam 
and air, and what effect such admission had upon the illuminating 
power. He could not satisfy himself that the admission of air did not 
reduce the illuminating power, because tests he had carried out showed 
the contrary ; and with his cost of 4d. per 1,000 cubic feet he was quite 
content to leave the air process alone. He had looked through the 
analyses of the accounts of 32 large works, and he found only 3 which 
could better his figure of +d. per 1,000 cubic feet. 

Mr. J. Wilkinson, Drighlington, said that when he came to look into 
purification accounts he found that almost every manager had a differ- 
ent way of making up his account. According to the Parliamentary 
Returns the purification account was supposed to include the cost of oil 
and water used in the works. He failed to see why purification should 
be debited with these items. Then some gas works were better situated 
than others in regard to markets. For instance, he had been able to 
sell his spent oxide at 44d. per unit, while his next door neighbor had 
to content himself with 24d. He (Mr. Wilkinson) got that advantage 
solely from his better market in vitriol. Mr. Shadbolt allowed for loss 
of volume in extracting the carbonic acid, but he did not allow for loss 
in the extraction of the sulphur compounds. He noticed, according to 
Mr. Shadbolt’s figures, that the liquor that did the most work in purifi- 
cation was 6.1° Twaddel. This liquor took out 3.27 per cent. of 
ammonia, 6.49 of carbonic acid, and 1.05 per cent. of sulphureted 
hydrogen. These were the highest figures in the table, excepting one 
referring to carbonic acid. Would Mr. Shadbolt tell them what he 
considered the best strength for liquor? They found that in sulphate 
manufacture about 5° Twaddel was the most convenient strength, and 
for this reason he did not think it would be good policy to work their 
liquor to a higher strength than 5° Twaddel. 

Mr. Wm. Carr, Stalybridge, said Mr. Shadbolt claimed a gain in 
illuminating power, which he valued at 7.5d., but he had not told them 
how he arrived at that figure. That 7.5d. formed a very large item in 
the account, and he should like Mr. Shadbolt to give them fuller infor- 
mation about it. Purification began, as Mr. Shadbolt had said, almost 
as soon as the gas began to cool, and the washers played a very import- 
ant part in the question. Some years ago, when they used to sell the 
liquor, there was no doubt it was better to do all they could in the wash- 
ing, but now that they made sulphate, the complexion of things was 
altogether changed, and he was not quite sure that it was an advantage 
to take the sulphureted hydrogen out of the gas by means of the caustic 
ammonia, and then have to remove it again in the sulphate purifier. 
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If they had a sulphur kiln the matter might be different ; but without 
that, if they got the sulphureted hydrogen into the ammonia, they had 
afterwards to deal with it in a less convenient way, and in a way that 
was considerably more troublesome and obnoxious. With regard to 
the strength of liquor best calculated to remove impurities, that de- 
pended very largely upon the quantity of impurities which came into 
contact with it. The tables Mr. Shadbolt had submitted could, of 
course, be taken only as approximate, as the quantities of impurities 
in the gas would have to be considered as well as the condition of the 
liquor. A liquor of no strength Twaddel would be the best, because 
they would then have only free ammonia, which was not registered by 
the hydrometer. It was only the fixed ammonia that added additional 
specific gravity to the ammoniacal liquor. Consequently tests with the 
hydrometer gave them no indication of the amount of ammonia, and 
sometimes these tests were very misleading. As sulphate makers a 
liquor containing no carbonic acid or sulphureted hydrogen would be 
the best for them, because then they would require no lime in their 
stills. They would get the ammonia much more readily from the 
liquor, and probably a nicer quality of salt would result. The princi- 
pal point was to get the acids out of the gas. He did not think there 
was any advantage in getting them out in the liquor, because, as sul- 
phate makers, they had to deal with them again in a less convenient 
form. When liquor was sold by the Twaddel hydrometer test the more 
impurities they could get into it the better. He remembered that at 
Elland at one time they got some wonderful results—he was not sure 
that they did not get sufficient from the liquor to pay for the gas. They 
charged their liquor with a great quantity of these impurities, and as 
they sold by the Twaddel test they got paid for the impurities, instead 
of having something deducted, which ought to have been done, as the 
liquor was really of less value than was ordinary liquor. It was true 
that 5° liquor was often the best for working in the ammonia still, and, 
as a rule, it gave the best results in proportion to its supposed value. 
A point which bad struck him—and he found on consulting his brother 
that it had occurred to him also—was that the use of steam led to in- 
crease of naphthaline deposits. His brother had remarked that after 
the process had been in use for a long time naphthaline deposits in- 
creased greatly towards the latter portion of the period. For this 
reason he had been obliged to change his purifiers long before they 
showed any sign of exhaustion, in order to prevent stoppages. He sub 
sequently found that by reducing the quantity of steam necessary to 
get in 14 per cent. of air—a quantity which he had never noticed to re- 
duce the illuminating power—his troubles were less than they had been 
before. It might be of advantage to them to know this, because it 
pointed to the need of great care in putting steam in. It had been 
shown by Mr. Shadbolt, and it was confirmed by his own experience, 
that if the steam was admitted near to the purifiers, so that it would 
enter as steam, they obtained a higher duty in revivification than when 
the steam was put in a long distance away, allowing it to condense be- 
fore it reached the purifiers. In the former case the moisture in the air 
seemed to render the latter more active. He had found it a very easy 
matter to set oxide on fire in hissulphate purifiers. This led to some 
little trouble, of course, but it showed that air was much more active 
when accompanied by the warmth and moisture of the steam that when 
it was put in in a dry state. The only difficulty was that when the 
oxide was nearly spent a larger quantity of the steam went forward 
with the gas, and, condensing in exposed mains and services, caused 
naphthaline to deposit. He had no doubt whatever that the steam had 
some effect upon the naphthaline, which remained the elusive problem 
it had always been. He was very much obliged to Mr. Shadbolt for 
bringing the subject before them as he had done. The manner of in- 
troducing was certainly a departure well worth following up, and 
members might feel more disposed to do something of this kind than to 
write a set paper. 

Mr. H. Townsend, Wakefield, congratulated Mr. Shadbolt upon the 
amount of information he had laid before them in this informal man- 
ner. He(Mr. Townsend) had not the slightest doubt that it was the right 
thing to extract the carbonic acid, and he was glad that Mr. Shadbolt 
had taken sucha strong line in favor of the removal of the sulphur com- 
pounds as well. Although they were under no obligations in regard to 
them, they found it expedient, at Wakefield, to take out the sulphur 
compounds as well as the carbonic acid. As they knew, he was at one 
time engineer at Plymouth. On his journey there for the first time he 
amused himself trying to settle, in his own mind, the method of purifi- 
cation adopted in the different towns by observing the color of the gas 
lights at the different stations. Gas that was purified by oxide alone 
gave a yellow flame, while gas from which the carbonic acid was re- 
moved gave a white flame. Taking these as the distinctive features of 





the two methods of purification, he made noies as he went along ; and 
he found subsequently that he was right in every case. Then, after 
having been accustomed to a iime-purified gas for a time, he happened 
to be in a large Midland town, and on going into the telegraph office 
there he was struck with the sulphurous state of the atmosphere. He 
therefore came to the conclusion that it would be an advantage to take 
out the sulphur compounds, and further experience had confirmed him 
in that. He was at one with Mr. Shadbolt as to the desirability of tak- 
ing out both the carbonic acid and the sulphur compounds, quite apart 
from the commercial aspect of the question. He also agreed that the 
removal of the carbonic acid made a difference of 1 candle in the 
illuminating power. 

Mr. G. E. Stevenson, Manchester, said he thought the Manchester gas 
would be found a little whiter than that in some southern towns, but 
he was afraid that it was not quite right to suggest that the absence of 
carbonic acid made ali the difference. He thought there were various 
ways of making a gas white—some, perhaps, more costly than others. 
They were very much indebted to Mr. Shadbolt for bringing the sub- 
ject before them as he had done. Purification was a vast subject, with 
many branches, any one of which might be made the basis of a dis 
cussion. The statement that purification began with the deposition 
of the tar from the gas, they might all accept. What they generally 
called purification could not take place till that had been accomplished. 
The extraction of carbonic acid was, perhaps, one of the most impor- 
tant factors in the purification. There was no doubt that the large 
proportion of carbonic acid in the gas of northern towns was very 
largely accountable for the reluctance of gas works proprietors to launch 
out into the question of sulphur purification. Where considerable pro- 
portion of the channels of the medium class—from the Wigan, Notting- 
ham, and West Yorkshire districts—was used the proportion of car- 
bonic acid was very rarely less than 2} per cent., which was a very 
difficult quantity to deal with in sulphur purification. In southern 
towns the quantity was generally about 14 per cent., which was more 
amenable to control. But with 24 per cent. of carbonic acid in the gas 
the adoption of sulphur purification would mean a very great con- 
sumption of lime. He did not say it could not be done, or that it ought 
not to be done, but as the expenditure of lime would be great, he 
thought they should see if the carbonic acid could not be reduced at an 
earlier stage. He saw from Mr. Shadbolt’s figures that a reduction 
could be made. These figures showed that something over 25 per cent. 
of the carbonic acid could be taken out previously to the purifiers, in 
the condensing and washing plants. That was a very good result, but 
there were others in the profession who were doing more than that, by 
washing the gas in liquor freed, to a large extent, from its carbonic acid, 
fixed in combination with ammonia, and using that liquor over again. 
He thought they might with advantage devote some attention to this 
aspect of the question, and endeavor to ascertain whether it was not 
possible, by means of apparatus of moderate cost, to effect tne extrac- 
tion of a much larger proportion of the carbonic acid, something like 
40 or 50 per cent., instead of 25 per cent. If they could do that they 
would be in a much better position for dealing with purification from 
sulphur compounds, It was difficult to deal with Mr. Shadbolt’s fig 
ures specifically, but he was disposed to think that he erred in assuming 
that to keep down sulphur to 20 grains would involve a greater ex- 
penditure of lime than would be required for the purification from car- 
bonie acid alone. He could not see why more lime should be required 
for sulphur compounds than for carbonic acid, if the purification from 
the latter was complete. There could hardly be any doubt that the 
consumption of lime was to be regulated by the carbonic acid, purely 
and simply. The carbonic acid was always in excess, and it had to be 
taken out before the sulphur compounds could be reduced. In his 
opinion, the quantity of lime required was regulated by the amount of 
carbonic acid that had to be removed. With regard to the use of air, 
he believed that it was far more useful in connection with lime than 
with oxide. He believed it had been found, in sulphur purification by 
lime, that it was absolutely necessary to maintain in the purifiers a 
temperature approximating 90°, and the simplest and best way to do 
that was to introduce into the purifiers a certain proportion of air 
which, by its chemical action, maintained the temperature. The easiest 
way of introducing the air was by means of a steam jet. In using air 
with oxide, the oxide lasted a longer time and did more work, perhaps 
because it remained in a porous condition and did not cake. He had 
used it with advantage, bug there was no doubt it required a good deal 
of supervision, for there was more moisture in the gas, and that tended 
to increase the naphthaline deposits. On the other hand, if they re- 


reduced the moisture they might overheat the oxide, causing sulphur 





to diffuse into the gas and resulting in spontaneous ignition of the 
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oxide during revivification. The air process had been in use at one of 
the Manchester works, but it had been discontinued and he was not 
sure that it would be reverted to. 

Mr. G. H. Niven, Cleckheaton, having had some experience of puri- 
fication in various ways, said he should like to hear Mr. Shadbolt’s 
hypothesis on the use of steam and air. When Mr. Shadbolt was man- 
ager at North Bierley he (Mr. Niven) had an opportunity of seeing the 
system of *‘ hot purification” at work there. He was at the time some 
what struck with the novelty of the system, and he introduced it at 
his own works. He had it in use for some considerable time with 
great advantage, so far as the life of the oxide in the purifiers was con- 
cerned, but he was sorry to say that this advantage was carried away 
by that pest, naphthaline deposits in the services. When they con- 
sidered oxide purification he thought they would come to the conclusion 
that. the oxide did most work in abstracting sulphureted hydrogen from 
the gas when it was in an anhydrous condition—when it was totally 
free from moisture. If this was so, then they must look for a new hypo- 
thesis. The conclusion he had arrived at was that the extra life they 
got out of the oxide by the use of air and steam was not due alto- 
gether to the amount of moisture put in in the form of steam, but was 
chiefly due to another cause. Condense as they would, they had cer- 
tain light hydrocarbons finding their way into the boxes, and in the 
system of cold purification, as these particles came in contact with the 
lids and sides of the purifiers, they condensed and filled up the seams 
between the small particles of oxide, and thus robbed them of a pro 
portion of the bulk of material in the purifiers. His idea was that the 
benefit they derived from hot purification arose from the fact that the 
light hydrocarbons to which he had referred, and which would other- 
wise condense, were sent forward, and thus the seams of the oxide re- 
mained open, and thus a larger surface of material was presented to 
the crude gas. Asa proof of this he found, when using hot purifica- 
tion, that there was a large quantity of light oils floating on the top of 
the water in the gasholder syphons, and they had also some trouble 
with naphthaline deposits in the mains. 

The President said that, before calling upon Mr. Shadbolt to reply, 
he wished to thank him for the very interesting statement he had laid 
before them. With regard to the figures Mr. Shadbolt had given them, 
the profits of 0.2d. depended very much upon the cost of lime and upon 
the cost of spent material. A few years ago they could get 4s. a ton 
for spent lime, but now he thought they would have to pay for carting 
it out of the works. The use of lime certainly gave the gas flame a 
brighter appearance, but they had to use rather more cannel. In War- 
rington they could buy cannels at practically the same price as coal, 
taking the quality and volume of gas into account. They used lime 
only on exceptional occasions, and they found great difficulty in using 
oxide and lime together, the boxes being so situated that they could 
not devote one wholly to lime. Consequently they had to clean out 
the boxes thoroughly when they used them for lime, as otherwise they 
would have great loss on the spent material. Another difficulty they 
had met with was the trace of sulphureted hydrogen. The boxes were 
47 feet by 20 feet, six in a row, and he had a return made showing the 
quantity of sulphureted hydrogen passing the purifiers. The first 
purifier took out practically the whole of the sulphureted hydrogen, 
the quantity passing through being about 100 grains per 100 cubic feet 
of gas. After the second purifier the quantity was reduced to about 
50 grains, and only traces left the subsequent boxes. These traces went 
right through. Lime would remove these traces more readily than 
oxide would. They had tried one small experiment with air introduced 
by a steam jet, and the result was a very melancholy one. They 
started on a Saturday at noon, and continued the experiment for 6 
hours, introducing 1 per cent. of air. The result was that next morn- 
ing the street lamps were reported as blocked. If they used steam he 
thought it was necessary that they should start with fresh oxide, be 
cause if they started with old oxide the steam had a tendency to drive 
forward the naphthaline. If they started with fresh material the proba- 
bility was that it would not have that effect. The result of their experi- 
ment at Warrington was that one end of the town was practically in a 
state of darkness. 

Mr. Shadbolt, in reply, said that when he undertook to bring the 
subject forward he had doubts whether he would be able to goad them 
into a discussion, but he now thought that perhaps he had goaded them 
a little too far. Mr. Brearley had told them that purification cost him 
1-7d., and that he removed the carbonic acid. In saying that, Mr. 
Brearley real]y proved his (Mr. Shadbolt’s) point, because Mr. Brearley 
did not credit himself with the gain in illuminating power due to the 
removal of carbonic acid, which was the main benefit derived from 
complete purification. No one could dispute that there was a dis- 





tinct gain in illuminating power by the removal of 2 per cent. of car- 
bonic acid. With regard to the fall in i‘luminating power experienced 
when air and steam were introduced, if they referred to the paper he 
read at the Buxton meeting they would find a short table showing the 
effects produced by introducing various proportions of air, and it was 
there shown that anything up to 14 per cent. had practically no effect 
upon the illuminating power. Mr. Wilkinson had remarked that he 
had not allowed for the loss of volume due to the removal of sulphur 
compounds. The loss from this cause was so small that he had treated 
it asa negligible quantity. Mr. Wilkinson’s question as to the best 
strength for liquor had been answered by Mr. Carr—for sulphate mak- 
ing he would prefer it not above 5° Twaddel. The object of his own 
remarks was to show what the liquor could do in removing impuri- 
ties. In corroboration of his statement, that the removal of the car- 
bonic acid increased the illuminating power, he might say that the 
manufacturers of water gas told them that there was a distinct 
loss in leaving the carbonic acid in, but that they could enrich so 
cheaply that they did not trouble to take the impurity out. They 
might assume that there was an equal loss when carbonic acid was 
mixed with coal gas, had they not reliable data to go upon. Naphtha- 
line troubles could be brought about, or considerably increased, by 
the use of the steam and air process, but the difficulty was not an in- 
surmountable one. It was simply a question of regulating the mois- 
ture. If a thin tier of lime was put in the bottom of the oxide 
box, and care taken to prevent a large quantity of steam entering the 
purifier, the moisture could be kept within such bounds as would have 
little, if any, detrimental effect upon the naphthaline. The secret of 
the whole thing was humidity. Mr. Townsend’s remarks corroborated 
what he had said. While bowing to Mr. Stevenson’s larger ex- 
perience, he could not quite agree with him that if sufficient lime was 
used to take out all the carbonic acid it would also be sufficient for the 
sulphur compounds. His observation and that of his friends went 
to show that more lime was required to take out the sulphur com- 
pounds. If the sulphur compounds were taken out they might 
depend upon it that, under the conditions stated, the carbonic 
acid would disappear. Mr. Niven wanted an hypothesis, but he 
(Mr. Shadbolt) had given them a demonstrable fact. The object 
of using moisture was not so much to assist the oxide to do 
its work as to re-oxidize the spent material. In revivifying in the 
open they moistened the oxide, which was much the same thing as 
admitting moisture into the boxes. He was obliged tothe President for 
his remarks, and commiserated him upon his melancholy experience. 
But, as he liad said, it was all a question of humidity. One gentlemen 
had adopted the steam process only to drop it like a hot potato, because 
he used so much steam that his oxide was literally mud. There was 
a happy mean, and while not professing to give the exact degree of 
humidity required he had not the slightest doubt that there was a happy 
mean, which, once found, was beneficial all round. 








The Estimation of Hydrogen, Marsh Gas and Nitrogen 
in Mixtures of Gases. 


pase Rie 

A Fractional Combustion Method.—According to the Jvurnal of 
Gas Lighting, Herr E. Jager, Chemist to the Municipal Gas Works at 
Charlottenburg, bas described in a recent number of the Journal fuer 
Gasbeleuchtung, a new method fur the volumetric analysis of the 
residual gases which remain when the other constituents of illuminat- 
ing gas have been absorbed in the ordinary course of a gas analysis by 
the customary absorbents. Instead of adding air or oxygen to the re- 
sidual gases and exploding the mixture, Herr Jager proposes to use a 
method of fractional combustion, which is described in the following 


' abstract translation of his paper : 


The methods hitherto generally adopted in technical gas analysis for 
the volumetric determination of the hydrogen, marsh gas and nitrogen 
are based almost without exception on the principle of adding to the 
gas under examination an excess of air, with or without an addition of 
detonating gas, and, after combustion, observing the contraction, and 
the amounts of carbonic acid and of residual nitrogen. From the re- 
sults of these observations, the proportions of hydrogen, marsh gas and 
nitrogen in the gas are calculated. But a large amount of air, and a 
comparatively small amount of gas, have to be used in this method of 
determination ; and unless the gas is confined over mercury, and read- 
ings of the barometer and thermometer are made with great precision, 
considerable errors are liable to be introduced, and the results, espe- 
cially so far as the nitrogen is concerned, are often quite unreliable. 
In order to work with a greater amount of gas, and thereby facilitate 


lits measurement with precision, and permit the use of water as the con- 
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fining liquid, the author has endeavored to use copper oxide as a means 
of supplying oxygen for the combustion. Fresenius and Stockmann 
had previously employed cupric oxide for the estimation of hydrogen 
and marsh gas. They led several liters of the gaseous mixture over 
red-hot cupric oxide, and calculated the amounts of hydrogen and 
marsh gas from the weights of the products obtained. The use of cupric 
oxide gives a means of burning the gas without mixing air with it; 
and therefore the whole bulk of the gaseous residue which remains 
after the usual absorbents have been applied to illuminating gas can be 
used for the estimation, instead of merely a fractional part of it, as in 
the ordinary methods of analysis. 

Cupric oxide, especially when it is in powder, is reduced by hydro- 
gen at temperatures considerably below incandescence. But marsh 
gas is not consumed so readily as hydrogen; and advantage is taken 
of this fact. Trials showed that when a mixture of hydrogen, marsh 
gas and nitrogen was passed slowly to and fro over cupric oxide heated 
to 250° C. (482° F.) two or three times, the whole of the hydrogen was 
burnt ; while the marsh gas—and, of course, the nitrogen—remained 
unaffected. The contraction produced by this treatment will give 
directly the amount of hydrogen burnt. If the cupric oxide is then 
teated to incandescence, and the remaining mixture of marsh gas and 
nitrogen is passed over it, the marsh gas is burnt; and on passing the 
gas into a Hempel pipette charged with solution of caustic potash, the 
observed contraction due to the absorption of the carbonic acid pro- 
duced by the combustion, will be equal to the volume of marsh gas in 
the mixture. The volume of residual gas will be that of the nitrogen 
in the mixture. 

The necessary apparatus for the determination is shown in the an- 
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nexed figure. H (Fig. 1) isa Bunte burette, which by aun alteration in 
the three-way cock, the nature of which is quiteclear from the illustra- 
tion, is adapted for coupling up with a Hempel gas pipette. It is con- 
nected with the combustion tube r. This tube is shown, one-third its 
natural size, in fig.2. The end r,, which is connected with the burette, 
terminates in a capillary ; but the other end r,, is sufficiently wide in- 
ternally to admit of the introduction of the powdered cupric oxide. A 
granule of cupric oxide is first introduced, in order to prevent the as- 
bestos fiber which follows blocking the capillary. About 3 grammes 
of powdered cupric oxide are then added, and fill the tube to within a 
short distance of r,, which is plugged with asbestos fiber. The filling 
of the tube can be performed in about 2 minutes, and after a combus- 
tion has been made, the oxide can be emptied into a crucible, gently 
ignited while it is stirred, and returned to the tube for further use, 
when thus reoxidized. The reoxidization can in this way be performed 
more rapidly than in the tube itself. The combustion tube is placed 
in a small oven, made of iron plate, which is supported by the burner 
b. Through the top of the oven, a mercury thermometer, graduated 
up to 360° C. (680° F.), is inserted, so that the bulb is near the com 
bustion pipe. 

The solution of caustic potash rises in the capillary of the Hempel’s 





atmospheric pressure prevails in the combustion tube. Joints made at 
8, and s,, by means of flexible tubing, are rendered completely gastight 
by being bound with copper wire. To test the soundness of the joints, 
the cock is turned to the position III, and the operator blows vigor- 
ously through the flexible tube attached at s,, and closes that tube by 
compression between the fingers, so that there is a pressure within the 
apparatus. He should be unable to raise the seal more than a few 
centimeters above m, and the level should remain unchanged until he 
removes the pressure, whereupon the sea! should return to its original 
position. When the apparatus has thus been proved to be sound, the 
3-way cock is turned to the position IV, and the burner is lighted and 
the tube raised to a temperature of 250° C. (482° F.). The cock is there- 
upon turned to the position II, and the gas is passed through the cupric 
oxide at the rate of about 100 c.c. in 8 minutes. If, as is usually the 
case, no difference is observed between the volumes of the gas after 
the second and third passage through the oxide, the combustion of the 
hydrogen may be considered finished. After the gas has cooled, the 
contraction which has taken place is observed. The contraction needs 
correcting. because, firstly, the reduced copper occupies less space than 
the cupric oxide, and, secondly, the oxygen in the air present in the 
tube and the capillaries takes part in the combustion and disappears. 
The first of these reductions of the volume is very trifling, and in ordi- 
nary cases may be ignored. Thus, supposing 100 c.c. of marsh gas 
were burnt, 1.43 grammes of cupric oxide, occupying a volume of 0.24 
c.c., would be reduced to 1.14 grammes ef copper occupying a volume 
of 0.13 cc. The diminution of vclume would therefore be 0.24—0.13= 
0.11 ¢.c. In most cases, however, mixtures of marsh gas and hydro- 
gen in which the latter preponderated would be under examination, 
and hydrogen reduces only about a third the amount of cupric oxide 
which is reduced by the same volume of marsh gas. The diminution of 
volume in such cases falls to a few hundredths of a cubic centimeter, 
and is thus negligible. 

The second of the reductions of volume mentioned is of greater im- 
portance. For practical purposes, a simple combustion made with each 
apparatus will give once and for all the necessary correction. Thus, 
in one experiment, the combustion tube and the connecting capillaries 
were filled with air, and 95.0 c.c. of pure hydrogen and 5.1 c.c. of nitro- 
gen were enclosed in the burette. The contraction on combustion 
amounted to 95.8 c.c., showing that it was 0.8 c.c greater than the 
quantity of hydrogen present. This difference must consequently be 
the amount of oxygen which was present and entered into combustion. 
In another experi:nent the combustion tube and the capillaries were 
filled with nitrogen, and 95.6 c¢.c. of pure hydrogen and 4.0 c.c. of 
nitrogen were enclosed in the burette. The contraction in this case 
was 95.6 c.c., or precisely the volume of the hydrogen present. An- 
other experiment shows the manner in which the correction can be 
most easily ascertained. In the burette were enclosed 94.4 c.c. of 
pure hydrogen and 5.3 c.c. of air, and the contraction, after conbus- 
tion, was 96.2 c.c. of which 94.4 c.c. was due to the hydrogen, and 1.06 
c.c. to the oxygen of the air enclosed in the burette. The balance— 
0.74 c.c.—is the correction, and this agrees closely with that found in 
the first experiment. 

That it is only the hydrogen which is attacked when a mixture of 
hydrogen and marsh gas is passed over cupric oxide heated to 250° C., 
is shown by the following results of a trial: There were measured 
into the burette 37.15 c.c. of pure hydrogen and 55.75 c.c. of almost pure 
marsh gas. The mixture was passel four times through the cupric 
oxide in the tube heated to 250° C. The time occupied in each passage 
through the oxide was some 8 minutes. The total contraction after 
each passage was: (1) 35.40, (2), 37.70, (3), 37.90, (4), 37.95. The neces- 
sary correction was 0.80 c.c., and, therefore, the volume of hydrogen 
found was 37.95 — 0.80 = 37.15 c.e. 

The combustion tube was then heated to a bright redness, and the 
passage of the gas through it continued until no further contraction 
was observed. The volume of methane found was 54.35 c.c., and a 
residue of nitrogen, amounting to 1.40 c.c., was shown to be present. 
This experiment proves that only the hydrogen is consumed at 250° C.., 
and that the two gases may be thus burnt quantitatively in succession. 

The burette used should, if possible, be graduated throughout its 
length in 0.1 c.c. divisions. In analyses of illuminating gas, the whole 
of the residue which remains after the absorption of carbonic acid, 
hydrocarbons, oxygen and carbonic oxide is treated by this method. 
When small quantities of hydrogen and marsh gas in generator gases 
are determined by this method, it is advisable that the cupric oxide 
used should contain some reduced copper, otherwise the oxygen in the 
air in the tube may be more than is sufficient to burn the small quan- 





pipette to the height m, and while the 3-way cock is in position I, 





tities of hydrogen and marsh gas. If, however, some reduced copper 
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is present, the ordinary correction for the contained air may be applied 
quite correctly in the usual manner. If the gas under examination 
contains a large proportion of nitrogen, it is especially necessary that 
the gas should be passed very slowly through the combustion tube. 
This caution applies more particularly to the combustion of the 
methane. 

The method may be very readily applied to the simple determination 
of the nitrogen in coal gas or water gas. This determination is often 
of great value in the practical working of plant. Into the burette 100 
c.c. of the gas are taken, and the combustion tube is straightway heated 
to a red heat and the gas is passed through it. The whole of the gas is 
thus burnt, and the carbonic acid originally present in it, as well as that 
formed by the combustion, is absorbed by the solution of potash. 
Finally, nitrogen only will remain, and, after cooling, the volume of 
the residue is observed. If this volume is found to be, say, 0.6 c.c., 
then the correction 0.8 c.c. is added to it, and the percentage of nitro- 
gen in the gas is thus found to be equal to 1.4. 

The method of estimation described in this paper appears from the 
examples quoted to give very satisfactory results, and as it be easily 
carried out, it seems to be well worthy of commendation. 








On the Supposed New Gas, Etherion. 


i 
By Sir WILuLIAM Crookss, F.R.S., in Chemical News. 


In the Chemical News for the 21st of October last appeared an arti- 
cle giving an account of ‘‘ Etherion : a New Gas,” by Mr. Charles F. 
Brush. This was only an abstract of the complete paper read by Mr. 
Brush before the American Association for the Advancement of Science, 
at Boston, on August 23, and it would not be right to enter into detailed 
criticism of the results claimed by the author until his complete paper 
is available. I may, however, be permitted to bring forward some old 
researches, published and unpublished, which tend, in my opinion, to 
show that the new gas, Etherion, may be nothing more than aqueous 
vapor. 

Dating from my early work on ‘“‘ Repulsion Resulting from Radia- 
tion,” I noticed in 1873’ that a little aqueous vapor thrown into the 
vacuum converted into attraction the repulsion due to radiation. I 
worked on this subject for some years, and in 1876’ I was experiment- 
ing on the effect of radiation exerted by the flame of a candle on discs 
of pith at the ends of a light torsion beam suspended in a vacuum by 
means of a delicate silk fibre. The disc at one end of the beam was 
coated with lamp-black, and the disc at the other end was left in its 
natural state. The observations bearing on the action of aqueous 
vapor are quoted from the paper itself : 

‘* During the exhaustion of one of these pieces of apparatus, an action 
of aqueous vapor was observed which explained some of the anomalies 
I had met with in the course of this inves'igation. The apparatus had 
a little water in it, and although the mercury pump brought the gauge 
to within about 8 m.m. of the barometric height in the course of ten 
minutes, the tension of the aqueous vapor prevented it from rising 
higher. After working the pump for several hours, and gently warm- 
ing the different parts of the apparatus, the liquid water was evaporated, 
and only aqueous vapor remained. The gauge now rapidly rose to 
the height of the barometer, the apparatus necessarily being filled with 
the residual aqueous vapor. On bringing a lighted candle near the 
discs, I expected to see the black one violently repelled ; but instead of 
that the connecting arm set equatorially, showing that the radiation 
from the candle within a few inches of the discs repelled the white one 
as strongly as it did the black. The pump waskept in action, and oil of 
vitriol was passed through it once or twice. This was continued for about 
4 hours, and on testing the apparatus from time to time with a candle 
the repulsion of the black ‘disc gradually increased, the arm setting at 
a greater and greater angle from the equatorial position, but at no time 
getting very strongly deflected. An accident happening to one of the 
tubes of the pump, it was necessary to let air into the apparatus ; it was 
passed in slowly over oil of vitriol. As soon as the pump was mended 
exhaustion of the apparatus was recommenced. As soon as the gauge 
rose within 6 m.m. of the barometric height, the candle was seen to 
repel the black disc. At3m.m. the superior repulsion of the black 
over the white disc was sufficient to cause the arm to set 45°; and as the 
exhaustion got better, the repulsion of the black disc increased, until— 
at the point where the gauge and barometer were level—the candle 
exerted a strong action many feet off, and when brought close to the 
instrument set the bar and discs in most violent agitation—the black 
disc being driven violently away, and the connecting arm swinging 


1. Phil. Trans., vol. clxiv., Part 2, pp. 515-517. 
2. Phil. Trans., vol. clxvi., Part 2, p. 329. 





rapidly on each side of the axial position. This experiment shows that 
the presence of even a small quantity of aqueous vapor in the exhausted 
apparatus almost—if not quite—neutralizes the more energetic action 
which luminous rays appear to exert on a blackened surface. In the 
first case, even when the gauge and the barometer were appreciably 
level, and the pump had been working for some hours, the superior repul- 
sion of the black over the white was not so strong as it was in the 
second case when the gauge was several m.m. below the barometer.” 

Soon after the above experiments were tried, the radiometer was 
discovered, and in June, 1866,' that if residues of gases other than air 
were in the radiometer the phenomena of repulsion were different in 
degree, although similar in kind. Thus aqueous vapor was found to 
retard the force of repulsion to a great extent, and carbonic acid acted 
in a similar though less degree. 

In 1881 I entered more fully into the retarding effect of water vapor 
on the repulsion due to radiation on bodies free to move in different 
gases at high vacua, and, in a paper on ‘‘The Viscosity of Gases at 
High Exhaustions,” I wrote : * 


‘*The presence of water vapor (in air) shows itself in the very slight 
amount of repulsion produced by radiation. Repulsion commences in 
air at a pressure of 12 m.m., whilst at a higher exhaustion the maximum 
effect rises to over 40 divisions. Here, however, repulsion does not 
begin till the exhaustion is higher than the barometer gauge will indi- 
cate, whilst the maximum action after long-continued pumping is only 
9 divisions. This confirms the results frequently met with in my re- 
searches on ‘Repulsion Resulting from Radiation,’ where the pres- 
ence of even a trace of aqueous vapor was found to havea strong action 
in diminishing the sensitiveness of the radiometer and other instru 
ments..” 

‘*T was unable to take pressures after 1.0 m.m., as the McLeod 
measuring apparatus does not give trustworthy indications when 
aqueous vapor is present. As soon as the pressure in the measuring 
rises above the tension of aqueous vapor, water condenses in it, and 
measurements can no longer be taken.” 


I give these extracts to show that the anomalous action of aqueous 
vapor had been obtruding itself on my notice since 1878. With the 
object of ascertaining more definitely what this action was, in 1880 I 
commenced some experiments on heat conduction in air and other 
hignly rarified gases. Of this research only the first part was published, 
namely, that referring to the conduction of heat across a space contain - 
ing highly rarefied dry air. The experiments in hydrogen, aqueous 
vapor and other gases are still unpublished. It is from the results 
obtained with these gases that I am led to believe that etherion will 
turn out to be water vapor. In coming to this conclusion I can obvi- 
ously only argue on the few pieces of evidence given by Mr. Brush in 
the abstract before me;* when the complete paper comes to hand it 
may contain other evidence, for it is unlikely that the author would 
announce so important a discovery on the doubtful evidence at p.esent 
given. ; 

The properties of etherion, given in the abstract, are as follows: It is 
presumably elementary, and is a constituent of the atmosphere. It has 
enormous heat conductivity at very low pressures, ranging from nearly 
as good as hydrogen at a pressure of 36 millionths of an atmosphere, to 
27 times as good as hydrogen at 0.38 of amillionth. It is absorbed 
from the atmosphere by glass and is evolved by heating the glass in 
vacuo, being reabsorbed on cooling. It is also absorbed by phosphorus 
pentoxide and by soda lime; on this account no desiccating agent could 
be used. 

For the following reasons I consider etherion to be water vapor : 

Firstly, as to its absorption by glass and the evolution of the gas on 
heating the glass in a vacuum. I must begin with a quotation from a 
paper I wrote in 1879, ‘‘Contributions to Molecular Physics in High 
Vacua.”’* 

‘*T have already mentioned that platinum will fuse in the focus of 
converging molecular rays projected from a concave pole. Another 
piece of apparatus was constructed in which a plate of German glass 
was held in the focus of the molecular bombardment. The vacuum 
was so good that no hydrogen or other lines could be seen in the spec- 
trum of the emitted light. The focus was now allowed to play on the 
glass, when the glass soon became red hot. Gas appeared in the tube, 
and hydrogen lines now were visible in the spectrum. The gas was 
pumped out until hydrogen disappeared from the spectrum. It was 
now possible to heat the glass to dull redness without hydrogen coming 





1. Proc. R. S., vol. xxv., No. 172, p. 140. 
2. Phil. Trans., vol. clxxii., Part 2, p. 428. 
8. Chemical News, vol. Ixxviii., p. 197, Oct. 21, 1898. 





4. Phil. Trans., vol. clxx., Part 2, pp. 658, 659. 
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in the tube; but as soon as the heat approached the fusing point, the 
characteristic lines appeared. 
heated the glass, and then pumped the tube free from hydrogen, I had 
only to heat the glass to a still higher temperature to get a hydrogen 
spectrum in the tube. I consider the hydrogen spectrum comes from 
vapor of water, which is obstinately held in the superficial pores, and 
which is not entirely driven off by anything short of actual fusion of 
the glass. The bubbles noticed when the disintegrated and fused sur- 
face of the tube was examined under the microscope are probably caused 
by escaping vapor of water. A piece of glass from a tube which had 
cracked at incipient fusion was examined under the microscope. The 
surface appeared curiously crumpled up and filled with minute 
bubbles, as if the glass had been boiling.” 

I have repeated the above-described experiment in a slightly modi- 
fied form, using as a source of vapor or gas powdered glass which 
had been for some time exposed to the air. 

A vacuum tube was made with a narrow tube connecting the end 
bulbs carrying the poles, in such a way that the spectrum could be 
examined ‘‘end on.”” At one part a supplementary tube was attached, 
containing about 10 grms. of powdered soda glass. The phosphoric 
drying tube had been removed from the pump, and the apparatus was 
exhausted. The powdered glass was then gently heated in a vessel of 
hot water, when the gauge sank to about 9 m.m. and remained there 
for some time. The spectrum of the gas showed water vapor very 
strongly, a trace of nitrogen and a little carbonic acid. Exhaustion 
was continued until the gauge rose to } m.m., when the glass powder 
was again heated a little more than at first. The gauge again sank to 
9 m.m., and the spectrum showed the same gaseous mixture as before. 
Again heat was applied to the powdered glass, the gauge was depressed, 
and the pump set going. This was repeated several times, the last few 
spectroscopic testings showing nothing but water and carbonic acid. 
Finally, after thorough exhaustion, the powdered glass was heated 
strongly until the tube and powder melted together and the gauge sank 
aboat4m.m. The spectroscope again showed water and carbonic acid, 
and continued so to do until all the gas had been pumped out. 

The experiment, corroborating the one of 1879, proves that air-dry 
glass condenses on its surface a considerable quantity of water and 
carbonic acid which does not come off in a vacuum until heat is ap- 
plied. After a sufficient amount of water vapor to show itself spectro- 
scopically has been driven off, and a non-conducting vacuum again 
formed, a further increase of temperature wil! drive off a fresh quantity 
of water, and the alternations of exhausting and driving off water can 
be performed many times, the temperature being each time raised 
higher and higher until the bulb collapses. No line was seen in any 
of the spectra which could be ascribed to an unknown gas, none but 
those of water and carbonic acid being observed. 

Secondly, as to the conductivity for heat of gases and vapors other 
than air, I will first give briefly some results of my unpublished work 
on this subject. 

Dry hydrogen at atmospheric pressure is a much better conductor for 
heat than is air, but this superiority falls off as the pressure diminished, 
and at a high exhaustion air and hydrogen are about equal. Carbonic 
acid is a worse conductor than air at all pressures. 

Starting with water in the thermometer apparatus, and then pumping 
until only a just visible trace of liquid water was left, and the gauge 
was steady at 9 m.m., the conductivity for heat was close upon that of 
air at the ordinary pressure. Continuing exhausting until all visible 
water had disappeared, and the gauge commenced to rise above 9 m_ m., 
the conductivity diminished, and at the higher exhaustions, when the 
gauge and barometer are apparently on a level, the conductivity of the 
residual vapor was still less, although not so great as that of air or 
hydrogen. At the highest exhaustion I could get after the pump had 
been going for some hours,' the thermometer in the bulb required 295 
seconds to rise 25°. At similar high vacua with air the time required to 
rise 25° was 491 seconds, and with a hydrogen vacuum the time re- 
quired was 441 seconds. 

These experiments, of which only the results are here given, show 
that at high vacua water gas is a better conductor than either air or 
hydrogen at similar pressures. 

But Mr. Brush gives as the most remarkable property of etherion its 
heat conductivity, which is 27 times that of hydrogen at a pressure of 
0.38 of a millionth of an atmosphere. Now it has been found that as 
water gas is rarefied its heat conductivity diminishes in a greater ratio 
than that of hydrogen. At the time I tried these experiments I could 
not conveniently obtain or measure pressures below 1 millionth, but 





1. I cannot use the McLeod gauge with aqueous vapor, owing to its condensing in the 
pressure tube, 
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at these high vacua water gas gains so rapidly on hydrogen, that I am 
prepared to believe that at Mr. Brush’s low pressure of 0.38 millionth 
the ratio may even be as great as that he ascribes to etherion. 

Within the last few days I have repeated the experiment with the 
thermometer in the bulb with which the foregoing experiments were 
tried, but using powdered soda glass as a source of gas. The phosphoric 
acid drying tubes were removed and the apparatus was well exhausted. 
The glass was at first gently heated and the evolved gas pumped out. 
This was repeated several times, until at last, after very strongly heat- 
ing the tube of glass powder until it melted, it was sealed of and obser- 
vations were taken of the heat conductivity of the residual gas. The 
time occupied in the thermometer sinking 25° C. at the various degrees 
of high exhaustion were very near those for water vapor, and the con- 
ductivity fell off as pressure diminished more closely according to the 
water curve than the hydrogen curve. The falling off was not, how- 
ever, quite so great as when pure water was used. This I ascribe to 
the presence of carbonic acid, which is always evolved with water 
when glass is strongly heated in a vacuum. 

As I have already said, I have no wish to speak at all positively on 
a paper of which only an abstract, probably an imperfect one, is to 
hand. But on the evidence at present available I consider it more 
probable that etherion is water vapor than that it is a new elementary 
gas, and this is corroborated by the observations made by Mr. Brush, 
that etherion is absorbed by phosphoric acid and soda lime, as well as 
by the powdered glass from which it has previously been driven off by 
heat. 








The Effect of Frost on Portland Cement. 
oe 

Engineering Record says that a number of experiments were made 
some time ago at the cold storage establishment of the corporation of 
Manchester, England, to determine the effect of frost on the strength of 
Portland cement. The results have just been published by the Institu- 
tion of Civil Engineers in the form of a paper by Mr. Charles H. God- 
frey, from which the following information has been compiled : 


The cement used in the tests took its initial set in 30 minutes and its 
permanent set in 2 hours 10 minutes, in a room at 60° F. Its mean ten- 
sile strength, after setting for six hours in air at the same temperature 
and afterwards remaining in water for 6, 14 and 28 days, was 440, 504 
and 513 pounds per square inch for these respective periods of immer- 
sion. The residue on a sieve having 75 meshes per linear inch aver- 
aged 5} per cent. by weight. Mixed with two parts by measure of sand, 
its average strength was 159 pounds at one month and 200 pounds at 
two months. After an exposure for one hour to moist air at 100° F., 
and then an immersion for 48 hours in water at 110°, it showed no signs 
of blowing. Its weight was 97 pounds per cubic foot, and the specific | 
gravity 3.12. The chemical analysis was as follows: Silica, 23.20; sand, 
0.55; lime, 58.91; magnesia, 0.68; iron oxide, 4.20; alumina, 8.90; 
sulphuric acid, 1.40; water and carbonic acid, 1.70; alkaline oxides, 0.46. 

For the first set of experiments, rooms were available in which con- 
stant temperatures of 32°, 29°, 25°, 18°, 15° and 10° F. were maintained. 
[n each room six briquettes were mixed, using 224 per cent. by weight 
of water which had been brought to the temperature of the room and 
kept in motion to prevent freezing. The cement was agitated rapidly 
in an Adies mixer, subsequently turned over with a trowel on a slate 
slab, and placed in brass molds on a brass slab as quickly as possible. 
Little difficulty was experienced in working it except at temperatures 
below 18° F., when the surplus cement from the mixing became stiff. 
In each case a small pat of the cement, about a quarter of an inch 
thick, was spread on a small glass plate. 

After three hours the briquettes at temperatures of 10° and 15° were 
quite hard, and ‘‘ frost flowers” appeared on the surfaces, without any 
actual crystallization on the cement itself. At 18° the briquettes had 
become fairly hard and could not be marked with the thumb nail. At 
25° the cement was stiff, and at 32° it was perfectly plastic, with moist- 
ure in the molds. 

After standing 24 hours, the samples in the 32° room were hard, and 
a chip broken from the pat became plastic, but not granular, when 
breathed on and kept in the warm hand. The samples at 29° were 
hard ; a chip crumbled when held in the hand, and became a moist 
powder which could easily be worked to a pasty consistency. The 25° 
samples were hard, and, when warmed in the hand and breathed on, 
became brittle, were easilyepulverized by the fingers, and nearly dry. 
In the 18’ room the samples had the same characteristics, except that 
more moisture appeared to be present. At 15° and 10° the briquettes 
were very hard, and a chip from each pat seemed damp when pul- 
verized. 
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After remaining three days at these various temperatures, three of 
each set of briquettes were tested in the cold rooms. The molds 
adhered tightly to the brass plates in all cases, and, at the lowest 
temperatures, could be detached only by sharp strokes on the plate 
with a mallet. The briquettes were perfect in form, with sharp and 
well-defined angles, but those made at the three higher temperatures 
were of indifferent character. The briquettes in the 32° room were 
somewhat stratified, and a skin about a sixteenth of an inch thick was 
formed over the surface of each, which was easily scaled off after the 
breaking tests were made. The average strength in pounds per square 
inch, determined by breaking three briquettes in each of the rooms by 
means of a Bailey compound-lever shot-filling machine, run so as to 
apply a load at the rate of 10 pounds a second, was as follows: 
nnn sKkewa 32 29 25 18 15 10 
190 189 108 140 203 280 

The fractured surface of the three higher temperatures was fairly 
smooth and differed little from that of an ordinary test ; the others 
were very granular. 

The next set of experiments was made with the three 3-day briquettes 
remaining in each room after the others were broken as just described. 
They were removed to a room at 60° temperature, where they showed 
no other external change than a lighter color, due to the disappearance 
of the frozen mortar in the pores. After thawing thus for three days 
they were tested ; the average of the three briquettes from each room 
was as follows : 

/ eee 32 29 25 18 15 10 
194 142 263 232 147 

The fractures of the different briquettes varied widely in their ap- 
pearance. Those having the smoothest fracture showed the highest 
tensile strength, and the strength decreased as the grain became 
coarser, so that Mr. Godfrey considers it improbable cement of a texture 
like that frozen at 25° ever regains its full strength. 

For the third set of experiments a number of briquettes were mixed 
at a temperature of 40°. Three were placed immediately in a room at 
19°, three were placed there 5 minutes later, three 10 minutes later, and 
at various intervals up to an hour after mixing. They were kept for 
three days at this temperature and then allowed to thaw out for 
three days in a room at 60°. The average strength of the briquettes of 
different times of setting before freezing was as follows : 

Set, minutes.... 0 5 10 15 20 30 60 
Strength, pounds 90 118 138 157 168 195 249 

The fractured surfaces showed the same characteristics as those of 
the briquettes employed in the second series of tests. 

The fourth set of experiments was made to determine the truth or 
falsity of the common statement that Portland cement which has par- 
tially set and then been disturbed will not again set. Mr. Godfrey pul 
verized cement which had been mixed with water and placed in a room 
at 10° F. for three days, passed the powder through a sieve with 400 
meshes per square inch. and again mixed it into a paste with the ad- 
dition of warm water. The briquettes so made set quite hard, both 
under water and in air, at 60° F., and after three days developed a ten- 
sile strength of 120 and 100 pounds respectively. Asimilar procedure 
was followed with cement which had been frozen under the same con- 
ditions and subsequently thawed for three days at 60°, but though a 
slight cohesion was perceptible, the material crumbled to a powder and 
appeared to have lost all its cementing properties. 

A batch of cement was mixed at the same time and under the same 
conditions as that for the third series of experiments, and, after setting 
for various periods, was kept at 19° for three days, ground to passa 
sieve with 400 meshes per square inch, remixed with warm water, and 
subsequently immersed for six days in water at 60°. The results were 
as follows: 

Set, minutes.... 0 5 10 15 20 30 60 
Strength,pounds112 123 94 93 95 97 8§=120 

Three samples of cement, prepared by different methods, were ex- 
amined to ascertain whether any chemical difference could be detected 
in them after six weeks. The first was allowed to set in air at 60°; the 
second was mixed and set in air at 25° for three days and then thawed 
in air at 60° for the same time ; the third was mixed and frozen at 10° 
for three days and remixed at 60°. On scraping portions from the 
samples for analysis, it was found that the first was hard, the second 
fairly hard, and the third soft. These portions were treated with an 
alcoholic solution of ammonium chloride, which showed that the least 
chemical change had taken place in the second case, although the differ- 
ences were not very striking. 
The conclusions drawn by Mr. Godfrey from these experiments read 


‘That frost has a deleterious effect on Portland cement. 

‘‘That though cement may, immediately after frost, appear to be 
seriously damaged, it will improve with time, though it is not probable 
that it will ever regain its original strength. pee : 
“That frost only partially suspends chemical action in the setting of 
cement. A 
“That the strength of cement may be expected to suffer most if 
frozen immediately or soon after mixing, but that the ill effects will be 
diminished with the amount of set previously attained. 

“That liability to damage by frost decreases with the amount of 
water remaining in the cement. act : 

‘That a relation exists between the original tensile strength and the 
amount of suspended chemical action capable of producing tensile 
strength.” 

No experiments were made to determine the effect of frost on lime, 
but Mr. Godfrey states that in Norway uuslaked lime is used for mor- 
tar, the quantity being increased as the thermometer falls; only a 
small quantity is prepared at one time. The theory is that the mortar 
sets before it cools, for the quicker the setting the less the risk of 
damage. The author refers to a case in Christiana, when five courses 
of a wall laid at a temperature of 2° had to be pulled down two or 
three days later, owing to a mistake made by the contractor. When 
the wall was attacked with crowbars the mortar proved harder than 


the bricks. 








The Solution of Solids and Liquids in Gases. 


ee 
By M. P. VILLARD. 


The phenomenon of the solution of a solid in a liquid—of a metallic 
salt in water, for example—consists of a change of state, of a veritable 
fusion in fact, by which the solid is enabled to become intimately 
mixed with the solvent liquid. There is nothing to prevent us gener- 
alizing this notion and admitting that every fluid, gas as well as liquid, 
can by its action on solid or liquid bodies which may be plunged 
therein, bring this body to a physical state in which they will become 
mixed, or in a word dissolved to a greater or less degree. Such a sup- 
position is the more acceptable as the possibility of passing without 
transition from the solid to the gaseous condition has been proved long 
ago. 

iadens shows that gas possesses, with regard to both solids and 
liquids of little volatility, a dissolving power sometimes very consider - 
able. If this power is not generally recognized under ordinary condi- 
it is only due to the slight density of the gas compared with that of 
even the lightest liquids. 
The first experiments relating to this question gave very distinct re- 
sults. In 1880 Messrs. Hannay and Hogarth observed the solution of 
bromide of potassium, iodide of potassium, and chloride of iron, dis- 
solve in the vapor of alcohol heated to + 375° under pressure—that 
is to say, at a temperature at which alcohol can only exist in the 
state of vapor, for it is then above its critical point. The same year M. 
Cailletet dissolved liquid carbonic anhydride in compressed air. 

These first results give a valuable indication, showing that the power 
of dissolving does not belong exclusively to liquids. Without even 
speaking of its possible applications, there is a theoretical interest to be 
found in studying the phenomena of solution under such novel condi- 
tions, and with solvents whose constitution is more simple than that 
of liquids. 

The experiments we have just referred to were made either at a high 
temperature or by using, as the body to be dissolved, a gas liquefied by 
pressure—that is to say, a liquid of extreme volatility. These are not 
the only experiments which have been made in this direction ; but no 
one appears to have tried whether, at the ordinary temperature, gases 
possess the property of dissolving bodies which are under ordinary 
conditions solid or liquid. Such a property, however, exists, and it is 
easily shown ; it suffices to use compressed gas ; the pressure, further, 
only appears to have an indirect influence on the phenomenon, viz., 
in increasing the density of the fluid. 

I here give the results obtained at about + 17°, except when other- 
wise stated, with gases for the most part permanent at this temperature. 

I. Oxygen, Air, Hydrogen.—It is easy to watch the solution in 
oxygen of a liquid such as bromine, the vapor of which is colored. It 
suffices to place a drop of bromine at the bottom of a narrow glass tube, 
and to pass in oxygen by the upper end ; the oxygen must be com- 
pressed to about 200 atmospheres. The bromine vapor is first of all 
dispersed, but collects again near the liquid, but at the same time the 
color becomes much more intense; diffusion then gradually takes 
place, and the coloration eventually fills the whole interior of the tube, 
the atmospheric content of which presents a much deeper tint than 
before the compression. 





as follows: 


The same result is obtained more rapidly by slanting the tube until 
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it is almost horizontal ; the gaseous layer, rendered more dense by its 
admixture with the vapor of bromine, spreads out and then diffuses all 
along the tube, to be replaced by still pure oxygen, on contact with 
which the liquid gives off more vapor, and in a very short while the 
coloration of the gas becomes uniform. The intervention of com 
pressed oxygen has had the effect of turning a notable quantity of 
bromine into gas, which is added to the vapor already present in the 
apparatus, and of considerably increasing its density. This action is 
comparable with that exercised by a liquid on bodies which it dissolves 
—it is, in fact, a phenomenon of solution. When the pressure is dim- 
inished (the variation of pressure should be slow, so as not to sensibly 
affect the temperature), the color becomes fainter, and at the same time 
small drops of bromine are deposited on the surface of the tube ; thus 
we get the opposite of the previousexperiment. These drops disappear 
again if the pressure is increased, and the color of the gas becomes as 
deep as before. The solution of a very appreciable amount of bromine 
in compressed oxygen is thus made quite manifest. 

Towards 300 atmospheres the coloration obtained far exceeds that of 
bromine water ; it is practically the same as with six or seven times the 
thickness of ordinary saturated vapor of bromine. 

It is, however, not necessary to have recourse to such great press- 
ures to observe the phenomenon. The effect produced by oxygen is 
noticeable after a pressure of 4 atmospheres is reached, and is very 
marked at from 50 to 100 atmospheres. Under this last pressure the 
density of the dissolved bromine appears to be about three times the 
density of saturated bromine vapor in vacuo. 

Air behaves in a very similar manner to oxygen ; however, every- 
thing else being the same, the coloration obtained is a little fainter. 

Iodine is also dissolved in oxygen in sensible quantities, but the 
phenomenon is not easily seen until the pressure is over 100 atmo 
spheres and in tubes of at least 5 m.m. in diameter. 

Hydrogen, which is both the lightest gas known and one of the most 
difficult to liquefy, only possesses a very feeble dissolving power ; it 
can, however, be observed with bromine at pressures of 200 to 300 
atmospheres. 

II. Formene.—Formene is a very convenient body for dissolving 
notable quantities of liquids such as chloride of ethyl, sulphide of car- 
bon, alcohol or solids like camphor or paraffine. With this solvent it 
is not necessary to use very great pressures to show that the solubility 
of a liquid or of a solid in a gas may be as great as when using a liquid 
solvent. Thus chloride of ethyl dissolves in five or six times its volume 
of formene compressed to 180 atmospheres ; at 200 atmospheres, at 
about 17°, the quantity of chloride that can be dissolved is such that the 
two fluids become miscible in any proportion, and the surface of separa- 
tion between the liquid and the gas disappears. The same phenomenon 
is produced with sulphide of carbon towards 550 atmospheres at the 
ordinary temperature and at only 250 atmospheres at + 150°. 

Iodine is easily soluble in formene, to which it gives a lovely violet 
color, which is very intense at 300 atmospheres even when examined 
through a thickness of only 2m.m. We can also dissolve camphor 
and paraffine, and that in very noticeable quantities even with only 
4ac.c. of compressed formene—that is to say, less than a decigrm. 
On removing the pressure these bodies are deposited ; the iodine and 
camphor crystallize on the surface of the tube, paraffine gives rise to a 
more or less abundant crop of brilliant flakes throughout the tube. 

III. Ethylene.—Iodine dissolves in ethylene in sufficient quantity to 
color it a very deep violet through a thickness of 2 m.m., at about 300 
atmospheres. If this solution is allowed to stand for an hour or two 
it loses its color, on account of the combination of the iodine with the 
ethylene ; the iodide of ethylene formed remains in solution ; when 
the pressure is released it is deposited in crystals, which are again dis- 
solved if the pressure is re-established. Above 150 atmospheres ethy- 
lene dissolves — abundantly; on removing the pressure the 
latter resumes the solid state, and forms a kind of felted mass through- 
out the tube. 

Ordinary stearic acid is also dissolved, but in much 
than paraffine. 

Camphor gives rise to a special phenomenon; if the pressure is 
moderated it immediately assumes the gaseous state, as with formene : 
if, on the contrary, the pressure reaches 150 atmospheres, the undis- 
solved camphor becomes liquid, and then dissolves in the gas when this 
pressure is exceeded. The same phenomena takes place in the inverse 
order as the pressure is released; there is first deposited a liquid formed 
of camphor and ethylene ; at 150 atmospheres this liq uid becomes solid : 


the camphor deposited below this pressure takes the solid state without 
transition. 

IV. Protoxide of Nitrogen, Carbonic Acid.—Bromine dissolves in 
protoxide of nitrogen at 20 atmospheres, in the same manner in which 
it dissolves in oxygen at about 40 atmospheres. Compressed carbonic 
acid sensibly dissolves iodine, taking a violet color. The dissolving 
power of these gases which can be liquefied at the ordinary temperature 
does not appear to be in any way extraordinary. But the pressures 
which can be obtained are limited by the liquefaction of the gas, at 
least if we do not exceed the critical temperature. 
[To be Continued. ] 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
oo 

‘‘ OBSERVER,” writing under date of the 28th December, says: ‘“* The 
Boston papers state that the securities of the New England Gas and 
Coke Company, amounting to $14,000,000 of 5 per cent. bonds and 
$14,000,000 of stock, are about to be placed upon the market. The 
bonds have been partly underwritten, and some stock has gone with 
them asa bonus. A quotation fur this stock on the ‘‘curb” is nomi- 
nally 36. The assets of the Company consist of : United Gas bonds, 5 
per cent., $1,000,000; Brookline Gas Company, 6 per cent. notes, 
$1,615,000 ; Brookline Gas Company, ordinary shares, 19,984; Jamaica 
Plain Gas Company, ordinary shares, 1,382 ; Dorchester Gas Company, 
ordinary shares, 5,176. It also owns the Massachusetts Pipe Line 
Company with $1,000,000 of stock, its coke plant at Everett, and the 
voting power in the Boston, South Boston, Dorchester and Roxbury 
Gas Companies. The $14,000,000 of 5 per cent. bonds require $700,000 
to be earned for interest account. The income from the assets cited 
above is $412,320, and as the price of gas is high, and the rate of divi- 
dend is also high, it is hardly possible that this amount can be increased. 
There must then be earned the sum of $287,680 before the stock can 
participate in any profits. The earnings of the Massachusetts Pipe Line 
Company are such as may be derived from the distribution of gas, 
which it contracts to take from the Coke Company at 15 cents per 1,000 
cubic feet for 18 candle power purified coal gas, and agrees to sell to 
the various Companies with which it has made contracts at 20 cents 
per 1,000 cubic feet. The entire output of the Boston Companies last 
year was 2,243,084,000 cubic feet, from which a revenue of some 
$112,154 would be had at 5 cents per 1,000, and the profit would be that 
sum, less leakage, depreciation, care and repairs. Possibly some gas 
engineers would think there might be no profit at all in distributing 
gas at 5 cents per 1,000 ; however due weight must be given to the fact 
that the distribution is only on large quantities to other Companies. 
Finally, there remain the earnings of the coke works to be applied toward 
the interest on the bonds. These works are under contract to supply 18- 
candle power, purified coal gas at 15 cents per 1,000 to thesub company. 
It is, perhaps, in this age of advancement not always safe to prophesy 
as to what can or cannot be done; but certainly if gas can be 
made with profit at the price named, no one may deny that 
a positive advance has been made. Assuming that the Pipe Line 
Company’s business would earn its 6 per cent. dividend, it would still 
remain for the Coke Company to produce gas at some 7 cents per 1,000 
cubic feet to leave profit sufficient to augment the before mentioned in- 
crease to a point where the bond interest would be taken care of. Just 
what the stock will sell for, with the bond interest in doubt, and the 
ever-present liability of a public demand for a reduction in the price of 
gas, which would seriously affect the income from the securities held 
by the Coke Company, remains to be seen.—The Board of Gas and 
Electric Light Commissioners has charged a violation of law against 
the New England Gas and Coke Company, that Company having failed 
to report its financial condition to the Board, as required by the law of 
Massachusetts. Information has been sent to the Attorney-General, 
and he will decide whether the Company is exempted from legal restric- 
tion, or whether it must comply with and conform to the laws made to - 
govern the gas companies.——A peculiar accident happened in South 
Boston last week that illustrates a possibility of danger from slot 
meters which perhaps many have not thought of. Thomas L. Cleary 
retired for the night, leaving his gas burning ; the house was supplied 
with gas through a slot machine, and the flow was cut off by it alittle 
later. During the night a fellow lodger, finding the gas supply shut 
off, inserted the proper coin to re-establish the flow. Cleary was found 


dead next morning. 





THE United Gas Improvement Company, which controls the gas 
supply of Gloversville and Johnstown, N. Y., is erecting at Glovers- 
ville a new works, the main features of which are a generator house 
and a boiler and engine house. The building, which is about 50 feet 
wide and 80 feet in length, is to be fireproof throughout. The side 
walls are of brick and the roof framing is of steel, which is to support a 
roof covering of slate. The trusses are clear span—no interior columns 
—and rest directly on the side walls of brick. The steel work was 
furnished and erected by the Berlin Iron Bridge Company, of East 


Berlin, Conn. all 





Mr. ALonzo D. Meeps, whose conduct of the office of official gas 
inspector for Minneapolis, Minn., has been marked by honesty and 
capacity, is likely to be reappointed. A would-be rival for his place is 
Mr. William H. Roberts. 
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It is said that Mr. Thomas E. Murray, Superintendent of the Albany 
(N. Y.) Electric Illuminating Company, will be named to an important 
place in the Brady-Flower-Whitney electric enterprise in this city. 





In the shake up at Trenton, N. J., the following officers have been 
named to take charge of the old Trenton Gas Light Company’s affairs : 
Directors, Ferdinand W. Roebling, John L. Kuser, Henry C. Moore, 
Frank O. Briggs and Thos. C. Barr; President, Henry C. Mogre ; 
Vice-President, Thos. C. Barr ; Secretary, Henry C. Taylor. 





SUPERINTENDENT Henry B. Cuew, of the Glozester City (N. J.) Gas 
Light Company, is to be congratulated over the promptness with 
which the damage to the plant by the recent explosion was repaired. 
The first reports of the loss occasioned were very much exaggerated. 
During the repairing of the works the gas supply to the city was kept 
on through the good offices of the Welsbach Light Company, whose 
gas plant was immediately connected with the Gas Light Company’s 
holders. 





‘““G.” writes from Cleveland, Ohio, saying that a meeting of the 
executive committee of the Ohio Gas Light Association, to arrange for 
the annual meeting (to be held this year in Springfield, Ohio, March 
15 and 16) was held some days ago in the Hollenden, Cleveland. 





AT the special meeting of the shareholders of the Cincinnati Gas 
Light and Coke Company, called for the purpose of determining 
whether or not the capital should be increased in the sum of $500,000 
(from $8,500,000 to $9,000,000), the increase was unanimously ratified. 
The Board of Directors have ordered the new stock to be issued to 
shareholders of record on the 2d inst., the stuck to be delivered on the 
payment of par on January 25th or within 10 days thereafter. Interest 
will be added on payments delayed beyond January 28th. Every 
shareholder will be entitled to purchase at par value $5.88 of new stock, 
or one full share for every 17 shares held. Scrip will not be issued for 
the fractional shares, but cash will be paid in lieu thereof at the rate of 
$200 per share. The official circular respecting the matter will be issued 
the 10th inst. 


PRESIDENT MALONE and his associates in the Nashville (Tenn.) Gas 
Light Company have announced that hereafter the rate for a fuel gas 
supply shall be $1.20 per 1,000 cubic feet, gross; prompt payment 
(within 5 days) to entitle the user to a discount of 10 cents per 1,000. 








Mr. L. B. MCELROY and associates have purchased the plant and 
franchises of the Wapakoneta (Ohio) Gas Light Company. It is said 
they will reconstruct the works, which indeed are sadly in need of 
rehabilitation. 





A CORRESPONDENT in Boston forwards the following, from the Clin- 
ton (Mass.) Item of recent date: ‘‘ The trade which has been in pro- 
gress for several months, whereby the Clinton Gas Light Company 
passes into new hands was consummated some daysago. The purchaser 
of the Company’s business, plants and all franchise rights is the Light, 
Heat and Power Corporation, of Boston, owner of several other gas 
and electric light plants in this State. The deal includes both the gas 
and electric sections of the Clinton Company. Mr. Henry N. Bigelow 
has resigned as the Treasurer of the Company, and Mr. Arthur E. 
Childs, of Boston, has been elected to fill the vacancy caused by his 
resignation. For the present Mr. Bigelow will act as Clerk of the 
Company, until the new owners assume full control. The present 
Board of Directors, which includes Messrs. Eli Forbes (President), 
John E. Thayer, Herbert Parker and H. N. Bigelow, will con- 
tinue in office until the annual meeting of the stockholders in 
February. At that time an entire new Board will probably be 
elected to represent the new owners. The amount of the con- 
sideration is not stated. The par value of the capital stock is 
$73,000, and the likelihood is that uot over par was paid for it. The 
name of the Company will not be changed, and Mr. Bigelow states 
that, for the present at least, the new management will not affect the 
public in any way. There will not be at this time any changes in the 
list of employees. The new Company has purchased nearly every 
share of stock that is out. The shares were held almost entirely by the 
Bigelow, Forbes, Parker and Thayer families, and their holdings are 
all included in the transfer. The resignation of Mr. Bigelow as Treas- 
urer and the sale of his stock mean the conclusion of his connection 
with the Company. He has served it as Clerk and Treasurer since 
1883, and for many years previous he was interested as a shareholder.” 





THE parties in interest in the Citizens Gas Light Company, of Willi- 
mantic, Conn., propose to apply to the next General Assembly of the 








State for the right to operate a gas and electric light plant in the town 
of Windham. This move is really meant to protect the proprietors of 
the Willimantic Company in the relation of the latter to certain town 
lines, 





Tae Mystic (Conn.) Electric and Gas Light Company is to petition 
the next General Assembly for an amendment of its charter. 





Mr. WILLIAM Ross£Lu Bogert, who for several years has been the 
efficient manager and superintendent of the Bristol County (R. I.) Gas 
and Electric Company, has resigned from its service. He proposes to 
engage in business in New York. Some months ago the Bristol 
County Gas and Electric Company was absorbed by the Narragansett 
Electric Lighting Company, of Providence, and the understanding is 
that the electric plants in Bristol and Warren will be shut down, the 
current for both towns to be furnished direct from Providence. 





Apvices from Scranton, Pa., are to the effect that one Scranton 
capitalist, acting in conjunction with certain well-known capitalists of 
Paterson, N. J., have secured an option on the plant and franchises of 
the Pittston (Pa.) Gas Light Company, the option to last until Febru- 
ary Ist. Our informant adds: ‘*The Company is capitalized at $40,000, 
in shares of $100 each. A paper pledging the shareholders to sell at 
207 is being circulated, the prospective buyers agreeing to assume 
the floating debt of $7,000 and to allow the shareholders all earnings 
to January 1, and all collectible bills up to February 1. The agree- 
ment is said to have been signed by more than a majority of the share- 
holders. The stock earned 10 per cent. up to a few years ago, when 
extensive improvements were made and paper floated that has proved 
expensive. Since then the dividend has been 6 per cent. The price 
named per share ($207) is $97 per share in excess of that reported at 
the last sale in the ordinary way. 





It is reported that the manufacture of water gas will be discontinued 
at the municipal plant, Richmond; Va. 





Tue Hayward (Cal.) Electric Light Company has been purchased or 
leased by Mr. E. L. Fish. Mr. Fish is also concerned in the operation 
of the San Leandro (Cal.) Gas and Electric Light Company. 





Tue Hartford (Conn.) City Gas Light Company will present this 
month to the General Assembly the following petition: ‘‘The Hart- 
ford City Gas Light Company, acorporation organized under a charter 
granted by the General Assembly of said State located and doing busi- 
ness at Hartford, hereby respectfully petitions for an amendment of 
its charter authorizing the extension of its mains and pipes into such 
streets, highways and public grounds of the towns of Wethersfield, 
West Hartford, Windsor and East Hartford, as may be necessary and 
convenient for said corporation in order to supply the inhabitants of 
said town with gas for any purpose, subject to the consent and ap- 
proval of the Selectmen of said towns as to the use of said streets and 
highways and the location of said mains and pipes.” 





SUPERINTENDENT HOLLIDGE, of the Merced (Cal.) Gas Company, 
has the satisfaction of knowing that his intelligent direction of its 
works’ affairs meets with the approval of his officers and the approba- 
tion of the residents. 





Tue City Attorney (Mr. Geo. H. Voight) of Jeffersonville, Ind., has 
reported to the City Council that the old 10-year contract entered into 
by the city with the Electric Light, Gas, Heating and Coke Company 
of Jeffersonville, for the public lighting of the place is not valid. The 
contract, which expires October, 1899, contains a clause to the effect 
that, at its expiration, it may be renewed for an additional 10 years, 
at such prices as other cities of similar size pay for illumination. This 
latter permission is said by Mr. Voight to be the proviso which con- 
flicts with the laws of Indiana. 





Tue ‘‘ fire department” of the Milwaukee Gas Light Company, has 
had quite a bit of drilling recently, through a blaze that developed in 
one of the coke piles. 





AT the next meeting of the shareholders in the Norristown, Pa., 
Gas Company a proposition to sell the plant and franchises to Phila- 
delphia capitalists with be considered. 





THE proprietors of the Gas Light Company, of New Brunswick, 
N. J., have announced a reduction of 30 cents per 1,000 cubic feet in 
the selling rates. The net is now $1.50. 
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The Market for Gas Securities. 





The market for city gasshares was alternately 
lively and dull during the week, and the trans- 
actions were on a fairly large scale. Consoli- 
dated opened to-day (Friday) at about the fig- 
ures reported for its closing the corresponding 
day last week—194} to 1954. Amsterdam shares, 
both common and preferred, are higher, the 
common being 34 bid. Other city shares are 
dull and strong. So far it seems the City 
Bank’s offer to buy all the Mutual Company’s 
shares that might come to hand, at the rate of 
300, has not caused many transfers. Brooklyn 
Union remains steady and strong. Bay State 
sold above 9 during the week, back to 6%, and 
to-day is strong at 8}. It might go to 10. 
Peoples of Chicago is in good demand around 
110. Buffalo is offered at 15, and Consumers, 
of Jersey City, is 84 to 88. 








Gas Stocks. 


— 
Quotations by Frederic B. Cochran & Co., 
Brokers and Dealers in Gas Stocks, 


20 anp 22 Broap Street, New York Ciry. 
Jan. 2. 
=" All communications will receive particular attention 


> The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated .......sseesee0s $37,730,000 100 19444 19514 
Central Union, Bonds, 5's. 8,000,000 1,000 105% 106% 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 ée 

“ 1gt Con. 5's..... 2,300,000 1,000 114 . 
Metronolitan Bonds ....... 658,000 P 108 112 


3,500,000 100 300 305 
1,500,000 1,000 100 102 


OO  \ROREE Gidsces is 


Municipal Bonds..,......... 750,000 ‘i es ‘ 
New Amsterdam Gas Co... 13,000,000 100 34 344 
Preferred, ...ccce..-sees 10,000,000 100 69% 7 

Bonds, 5’S.ceeseeeeeeeees 11,000,000 1,000 10344 104 
Northern Union, Bonds, 5’s. 1,250,000 1,000 944 956 
New York and East River.. 

Bonds ist 5’s....... eeees 3,500,000 1,000 111 113 

“ 1st Con. 5’s....... 1,500,000 107% 108% 
Richmond Co., 8. 1......... 348,650 50 70 me 
bd Bonds. ...... 100,000 1,000 


5,000,000 100 139 42 
5,000,000 100 157 161 


Standard.....ccccccccssccces 
Preferred . cabeuntede 


Bonds, ist Mortgage, 5°s 1,500,000 1,000 112 = «114 
YOmROSS .ccccccccccccese een 299,65 500 130 “s 
Out-of-Town Companies. 


Brooklyn Union ............ 15,000,000 100 188 139 
“ Bonds G's) 15 000,000 1,000 115 116 
Bay State..... ccascccceccs  - 00,000,000 50 834 Ble 


™ Income Bonds. «eee 2,000,000 1,000 ae 7 
Binghamton Gas Works.. . 450,000 100 
° lat Mtg.5’s ....... 450,000 1,000 
Boston United Gas Co.—- 
1s Series S. F..Trust.... 7,000,000 1,000 92 és 
S.* ys ” 3,000,000. 1,000 ra 80 


cape City Gas Co. . 5,500,000 100 14 15 
< Bonds, 5's s 5,250,000 1,000 93 9344 
Central, San Francisco..... 2,000,000 ai 105 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 104% 
Colm Dus... .ccccccccccesees 1,144,700 100 89 91 
1st Mortgage....... eeese 1,207,000 1,000 101 108% 
Consumers. Jersey City.... 2,000,000 100 84 88 
* Bonds .eceee..ss 600,090 1,000 102 14 
Cincinnati G. & C.Co....... 8,500,000 100 Wilke 22 
Consumers, Toronto........ 1,600,000 5003s: 1844%_s«187 
Capital, Sacramento........ 500,000 50 od 35 
Bonds (6's)............-- 150,000 1,000 as da 
Consolidated, Baltimore... 11,000,000 100 69 7 
Mortgage, 6’s....... 7 3,600,000 pr 10 «= 107% 
Chesapeake, ist 6's. 1,000,000 ai 
Equitable, ist 6's. ...... 910,000 
Consolidated, ist 5’s.... 1,490 000 we es 
Consolidated GasCo.ofN.J. 1,000,000 100 16 21 
° Con. Mtg. 4’s ..... 380,000 1,000 75 80 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y...... Lope 90,000 100 zs 100 
Be venecvcscccccosees 75,000 a re 100 
Detroit City Gas Co........ 4,560,000 50 65 6544 


“ Prior Lien 5's....... 
Detroit Gas Co., 5°8.... .... 


4,546,000 
423,000 
81,000 100 


1,000 9444 Wh 








Equitable Gas & Fuel Co., 


Chicago, Bonds......... b 2,000,000 1,000 ae 101 
Fort Wayne ........ eeseeeee 2,000,000 od 75 80 
. BOM. cs cccece 2,000,000 da 88 
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DIVIDEND NOTICE. 


OrricE oF THE UNITED Gas IMPROVEMENT Co., | 
DREXEL BuILpING, PHILA., Pa., Dec. 21, 1898. § 


The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable on Jan. 14, 
1899, to stockholders of record at the close of business Dec. 
31, 1898. Checks will be mailed. 

1229-8 EDWARD C. LEE, Treasurer. 


WANTED. 


Chemist and Incandescent Mantle 
Maker .: 
wants position as Superintendent. 


Address “ MAKER,” 
care this Journal. 











120-1 


WANTED, 


A First-Class Man as Foreman of a/| 


Small Coal Gas Works. | 
| 


Address “ C.,” care of this Journal. 


WANTED, | 


Situation as Superintendent of Small or | 
Medium Gas Plant. 


Fifteen years experience as General Manager. 
an interest in works. Best of reference. 


1230-1 Address J. W. 8., Box 274, Kendallville, Ind. 











Could take 





Position Wanted. 


Thoroughly competent man wishes position as Superinten 
dent or Manager of a gas or gas and electric plant. 
Address “8. E. R.,” 


1220-tf care this Journal. 








FOR SALE. 


A Second-Hand Set of Four Purifying Boxes, 
including dry Center-Seal—12-inch Connections, and 
Two Hoisting Carriages. Boxes are 12 feet by 18 
feet by 3 feet 6 inches deep ; are in good condition, and 
only sold because have been replaced by larger Boxes, 

and will be sold at a low price. 


For terms, etc., address 
PORTLAND GAS LIGHT CoO., 


1228-tf Portland, Me. 


INDUCEMENTS TO 
MANUFACTURERS 


To Locate in Dubuque, la. 
Trade in many lines of manufactured goods is now and 
will be for years to come, most active throughout the West. 














For this reason, responsible manufacturers looking for new 
locations will be interested to know that Dubuque, located | 
on the Mississippi river, THE LARGEST COM-| 
MERCIAL AND INDUSTRIAL CITY IN| 
THE STATE, and only second in population, with 
cheap fuel, cheap lumber, cheap living and excellent rail- 
road facilities, has exceptional manufacturing advantages. 
For detailed information, address C. H. DAVY, 
Sec’y Dubuque Business Men’s League, 
Dubuque, Ia. 


BACKUS GAS ENGINES, 


1230-1 











GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Chicago Water Motor & Fan Co., 101 Lake St., 
Agts. { Michell & Co., - - 154 Congress Sirost, Boston eee 
Home Office, Backus Water Motor Co., Newark, N. J. 


Send for Catalogue. 


BRAY’S Patent 


the world. 


tions. 








Are universally used and recommended by leading Gas Companies of 
Every Burner stamped with name and Trade Mark. Take no imita- 


Made for high and low pressure. Send for description and prices, also for 


ACETYLENE BURNERS. 
We are Sole Agents for the United States. 


WILLIAM M. GRANE COMPANY, 


Wos. 1181 and 1188 Broaaway, New Work City. 


For Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


Cyanogen. 


A PURIFYING MATERIAL FOR GAS. 


Soft and porous, it can be used in the natural state without 
any preparation, and it ensures perfect purification. 


SPECIMENS AND PRICES ON APPLICATION. 


VAN BAARDA & CO., 


MINE OWNERS, 
DUSSELDORF-ON-THE-RHINE. 

















WE ARE THE ONLY 


AMERICAN 
MANUFACTURERS OF 


LAVA . GAS. TIPS 
SPECIAL . BURNERS. 


Our goods are superior and our 
prices are right. We earnestly 
solicit your business in our lines. 


The D. M. Steward Mig. Co., 


CHATTANOOGA, 107 CHAMBERS ST., 
Tenn. New York City. 











Our Mica Chimneys 
For Welshach Lights 


BEST IN THE WORLD. 





The MICA MFG. CO. 


Micaermithe, 


88 Fulton Street, 
N. Y. City. 


GAS BURNERS 





2 PIECE 
MICA CHIMNEY, 
Etched Chimneys to 

Order. : 
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Give a steady even Flame. 





BRAY BURNERS 


The STANDARD Burners of the World 


BRAY SPECIAL. For HICH and LOW Pressure. 





‘Nothing Succeeds like Success.” 
Use the ‘“‘BRAY” Burners and PROVE IT, 


There are Imitations. 


ALL GENUINE “BRAY” BURNERS ARE STAMPED WITH NAME AND TRADE-MARK. 











wm. BRAY’S ACETYLENE BURNERS are Unsurpassed. oxovr 


SPECIAL. 


WILLIAM M. CRANE COMPANY, 


Sole Agents for United States, and Makers of Gas Appliances, 
Main Office, 1131, 1133 BROADWAY, -_ =- NEW YORK. 








= GS OOD MAN S——S— 


AiO: aas MAIN STOPPER 


For Shutting Off Gas in Mains Temporarily during Alterations or Repairs. 


For Particulars Address 


SAFETY CAS MAIN STOPPER COMPANY, 


211 Bast 116th Street, New Yor _E. 


BAXTER & LYNN.) courch’s Trays a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. | 








NO EXTRA LABOR OR 
OPERATING EX- 






pensive. Write to 
STROH & OSIUS, Pat’ees, cr 
Mich. Ammonia Works, Detroit, Mich. 











BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 





GAS ENGINEERING 


AND records of 
CONSTRUCTION. Geib eseenve 


Simple in Con- 
struction, Accur- 
ate in Operation 

Low in Price. 
Fully Guaranteed. Send 

for Circulars. 


Examination Made of Gas Properties. 


Values Ascertained, and 
Advice as to Management. 





553-557 West Thirty-third Street, New York. 





OFFICE : WAYNE COUNTY BANK BUILDING, we-dhiounnettinchbaannlaiantanteetia The Bristol Go. 
DETROIT, MICH. pigeon: prcnecieneosven oan Waterbury, Conn. 








BTCERPTsS FROM DECISIONS 


—OF THE— 


BoARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 


Mr. E. H. YorKE, New Haven, Conn., Dec. 1, 1898. 


Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. . 
I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 
Yours truly, (Signed) F. C. SHERMAN, Superintendent. 








oo 
A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CoO., - No. 32 Pine Street, N. Y. Citv. 
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Established 1858. ‘ncorporated 1890. 


Cuas. E. GREGORY beng Davip R. Daty V. Prest. & Treas. 
D. ABERNETBY. Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


=a ____ 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


2a —__ 


FLEMMING GENERATOR GAS FURNAGE 


E. D. a. 
sident. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 




















A. H. Guts: H. A. —_—-~ 
Vice- President. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 

FIRE BRICK 

RETORT SETTINGS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 

The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


Off bine st. St. Louis, Mo. 


Manufacturers of ¢ 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 


Adam Weber, 


Proprietor, 


.| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 


















CVRLS. LB; 


23” S7, ABOVE We RACE Prat LALA. 


Fine Brick 


AND 
Cray RETORTS*# 


LVL]? 
LSA. 














AND EVERYTHING IN THE FIRE CLAY LINE. 








Works, | 
LOOEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P.0. Box373 


Successor to WittIAM GARDNER @ Sow 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick. Tiles. Fte. 


GEROULD'S IMPROVED RETORT CEMENT 


en a ee ee SS 
eces, Making up all bench-work joints, lining blast furnaces 
cad ouneina. This cement is mixed ready for use. Economic 
and teevonsh ha Sts werk. Fully warranted to stick. 
In Casks, 400 to 800 pounds, at 5 ts d. 
pounds, at 5 cen r poun 
In Kegs, 100 to 200 rr 
In Kegs less than 100 “ 


C. L. GHROULD & CO., 


N. 3d & Prospect Avs., Mt. Vernon, N.Y. 
Western Agent, H. T. GEROULD, Centralia, Ills. 


oe 7 oe 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


| 








Materials for Gas Companies 


We have studied and perfected three important points. | 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of | 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 





TuHEo. J. Surrn, Prest. J. A. TayLor, Sec’y 
A. Lamsua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





‘Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


ed and Buff Ornamental Tiles and Chim: 
ney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 





Coke can be used as Fuel in Furnaces. 


Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous [llustrations, 


Price, $3.00 


A M. CALLENDE 


R & CO., 32 Pine Street, N. Y. City 
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AND FUEL. 














HIGH-PRESSURE 


WATER-TUBE BOILERS. i 


THE HAZELTON OR PORCUPINE BOILER 


IN 5O to 500 H. P. UNITS. 


SINGLE BOILERS OR COMPACT BATTERIES. 


GREAT SAVING OF FLOOR SPACE OUR CATALOGUE 


LARCE-SIZE BOILERS IN STOCK. 


Our new book, ‘‘ The Generation of Power,’’ will be mailed on request. 


THE HAZELTON BOILER CO. ANDROOFS Se" 


Sole Proprietors and Manufacturers. 
ALSO BUILDERS OF 


Stacks, Tanks and Miscellaneous Metal Work. — 
GENERAL OFFICE: 


| No. 716 E. 13th ST., New York, U.S.A. POOLE ON FUELS. 


Cable Address, ‘* Paila,’’ New York. 
Telephone Call, 1229-18th Street, New York. 






ERIN 


UILDING 





OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND*DESCRIBING A LARGE NUMBER OP 


BRIDGES Designed and 
BUILDINGS Pats 








THE BERLIN IRON BRIDGE CO. 


G~@e_EAST BERLIN, CONN. @) —a 














THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S,. 
Price, $3~« For Sale by 
A. M. CALLENDER &€ CO., 32 Prive Sr., N.Y. Cry. 
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THE ANDERSON Esty 


Made in all sizes, 


t Cutter 
ng Link 









For Gu | ‘ 
Iren, Gar & Water Pivee, THE Gas Engineer’s 


wae Baeences PIPE CUTTER | 


sLiverpooist,t-toston.tess| Laboratory Handbook. 


N. Y. Office, 135 Greenwich St 


C. H. Tucker, Jr., Manager. . 
ees By JOHN HORNBY, F.I.C. Price, $2.50. 
WALDO BROS., . 


102 Milk Street, Boston, Mass | 4, m1, CALLLENDER & CO,, 32 Prive Sr., N. Y. Crry. 














| 
| 








Gas Investments in Galifornia. 


Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without-active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanving cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 


406 Bradbury Building, Los Angeles, Californias 
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THE GAS ENGINEER’S POCKET-BOOK. 


O’"CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. ba 


By HENRY 


Price, > 


A. M. CALLENDER & COMPANY, No. 32 Fine Street, N. Y. 


$3.50. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
a KLONNE-BREDEL een, 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 






















Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTEHERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited FF 


FRED. BREDEL, C.E.| 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making | 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


IWNo. 118 F'arwvell Awenue. - - Milwvaukee, Wis. 






Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


— AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfeet Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


















» 
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2A Spee ie oo 


o a EP ara 


INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 











vss 





Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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WESTERN GAS 
CONSTRUCTION CO., 


Improved Lowe Water Gas Apparatus. 
General Gas Works Construction. 
Gas Valves and Special Fittings. 


FORT WAYNE, 
INDIANA. 


WILLIAM HENRY WHITE, 


: EASTERN AGENT, 
32 Pine St., New York. 


Coal Gas Apparatus 
Special Apparatus. 








CHAPMAN VALVE MANUFACTURING CO., 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Efe. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 











Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S. A. 


Double and Single Gate Valves, 4” to 72”, 
—FoR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 


GASHOLDER TANKS AND |The Gas Rupinaee’s 
GAS WORKS MASONRY COMPLETE © Laboratory Handbook. 


Pians prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I.C. 


J. P. WHITTIER, Price, $2.50. 
70 Rush St., Near Division Ave... Brooklyn, N. Y.| Ao Me CALLENDEKM & OG., 22 Pine Street, N.Y. Ciiy 

















Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 


Price, $3.00, 


A. M. CALLENDER & C0., 32 Pine St., N. Y. City 








BOOKS. 











DISTILLATION OF COAL TAR AND 


AMMONIACAL LIQUOR. 
By Grorez Lunes. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davi A. Granam. 8vo., Cloth. Price $8, 


Orders for these books may be sent to this office. 


Ae MM. CALLENDER & CO., 
82 Pine St., N. Y. Crry 


Lc. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 





ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, 


ST. LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 








JANUARY, 1899. 
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| Table No. 2. 











is Table No, 1. || NEW YORK 

= FOLLOWING THE CITY. 
a MOON. ALL NIeuT 

S LIGHTING. 
A E Light. | Extinguish.| Light. 4 
| P.M. | A.M. 
Sun. | 1| 5.20 pm)10.20 pm) 4.30 | 6.30 
Mon. | 2} 5.20 {11.20 || 4.30 | 6.30 
Tue. | 3) 5.20 {12.20 am|| 4.30 | 6.30 
Wed.} 4] 5.20 1q} 1.30 || 4.30 | 6.30 
Thu. | 5| 5.20 2.30 || 4.30) 6.30 
Fri. 6} 5.20 3.40 4.30 | 6.30 
Sat. 7| 5.20 4.50 | 4.30 | 6.30 
Sun. | 8| 5.20 6.20 || 4.40 | 6.30 
Mon. | 9} 5.20 §.20 4.40 | 6.30 
Tue. | 10} 5.20 6.20 4.40 | 6.30 
Wed. |11| 5.20NM) 6.20 4.40 | 6.30 
Thu. |12| 5.20 6.20 | 4.40 | 6.30 
Fri. {13} 5.20 | 6.20 || 4.40] 6.30 
Sat. |14| 5.20 6.20 4.40 | 6.30 
Sun. |15} 5.30 | 6.20 4.50 | 6.25 
Mon.|16/10.00 “| 6.20 || 4.50 | 6.25 
Tue. |17/11.10 6.20 || 4.50 | 6.25 
Wed. |18/12.10 3*| 6.20 4.50 | 6.25 
Thu. |19] 1.20 | 6.20 | 4.50 | 6.25 
Fri. |20| 2.20 | 6.20 || 4.50] 6.25 
Sat. }21| 3.20 | 6.20 4.50 | 6.25 
Sun. /22} 4.00 | 6.20 || 5.00 | 6.25 
Mon. |23) 4.50 | 6.20 || 5.00 | 6.25 
Tue. |24| 5.20 | 6.20 5.00 | 6.25 
Wed. |25|NoL. |No L. 5.00 | 6.25 
Thu. |}26|No L.rm|No L. 5.00 | 6.25 
Fri. (27)NoL. |NoL. || 5.00 | 6.25 
Sat. [28] 5.40 pM) 8.20 pm! 5.00 | 6.25 
Sun. |29| 5.50 | 9.20 || 5.05 | 6.15 
Mon. |30| 5.50 ~=—|10.20 9.05 | 6.15 
Tue. [311 5.50 /11.20 505 | 6.15 





TOTAL HOURS LIGHTING 


DURING 1899. 





By Table No. 1. 
Hrs.Min 
215.40 
184.40 
187.40 
166.50 
158.00 


January .... 
February... 
March..... 
April....... 
May....--. 
Ce are 
July 
August ... 

September.. 
October... .2 
November.. ‘ 
December. . 238.10 


eee eee 





| August ....2 
| September. . 


Total, yr. .2221.00 | Total, yr...3987.45 


By Table No. 2. 

Hrs.Min. 
January. ...423.20 
February. ..355.25 
March... . .355.35 
April... . ..298.50 
May .......264.50 
June 
Salys. Li. 0! 


October .. ..374.30 
November ..401.40 
December. . 433.45 
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Welsbach Commercial Company, 


DREXEL BUILDING, 
PHILADELPHIA. 














WE NOW SEL... 


THE IMPROVED WELSBAGH LIGHT 


to all gas companies and first-class dealers in gas appliances. 


SEND FOR NEW CATALOGUE AND PRICE LIST. 


We are now prepared to furnish our New Combination Pilot Jet By-Pass 
and Adjustable Bunsen. 

Our New Hot Wire Electric Igniter is a great improvement in electric gas light- 
ing. Cannot short circuit. Send for prices and full information. 


All imitations of the Welsbach light are infringements of the Welsbach patents, 
and the public is cautioned against purchasing such. 

Suits brought by the Welsbach Light Company against manufacturers of infringing 
lights and mantles are still pending and undetermined. 

Every genuine Welsbach lamp has the trade-mark, “ Welsbach,” conspicuously 
printed on the package and on the burner itself. 


Welsbach Commercial Company, 


DREZTEL BUILDIN G, 


PHILADELPHIA. 
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The United as Improvement bompany, 


DREXEL BUILDING, PHILA., PA. 











The Standard Junior, 
The Standard Double Superheater, 


Lowe Water Gas APPARATUS. 








Total Built and under Construction, 


294 Sets—Daily Capacity, 187,100,000 Cu. Ft. 
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ALEX. C. HumMPHRErS, M,E., ARTHUR G. GLaSGow, M. Be 
BANK OF COMMERCE BUILDING, CaBLe ADDRESS, 9 vicroria ST., 
(31 NASSAU STREET.) LONDON @& NEW YORK CONDON, S&S. We, 
NEW YORK. HUMGLAS.** @NGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING ( 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














New YORK, 33 NASSAU ST. PHILADELPHIA, 1982 MARKET ST. GHICAGO, 64 LAKE ST. 


gusts STREET LIGHTING COyp Ly 


-———)WNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


THE NEW IMPROVED=*PATENTED 
STREET LIGHT BURNER. 


Our PATENTED «STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 


lighting under contract will be furnished 
upon application. 























STYLE No. 81. STYLE No. 97. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 
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National Gas «« Water Company. 


CONTRACTORS FOR Gas Engineers 


Gias Plant Machinery 2\8 LA SALLE ST., INSPECTION AND ADVICE. 


| 








SOFT COAL OR COKE | CHICAGO. PLANS AND ESTIMATES 
"WATER GAS GENERATORS | FOR IMPROVEMENTS OR 
A SPECIALTY. REPAIRS. 








CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELIVY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most e.ucient purifying material offered as a 
66 9 y> ) purilying ma ever oifere 
TRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. 








AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR,  REOUCES LEAKAGE To MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOGNIZED AUTOMATIC GOVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possitle, Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 357 Canal St, New York. 
Huches) TRON, MASS QNEILL’S OXIDE, 


| Acts mmediately, and more efficiently than any other puri- 
fying agent now in use. (NATURAL BOG ORE) 


“Gas Works,” AREERPOINT CHEMICAL WORKS,| FO. Gas Purification. 


Has the Largest Annual Sale of Any Oxide 


The Chemistry of in the World. 
Illuminating Gas. GAS PURIFICATION AND CHEMICAL CO0., LTD., 


And the Manufacture and By NoRTON H. HUMPHRYS. Price, $2.40. 1 ans ae drag wet 
Distribution of Coal Gas. A. M. CALLENDER & CO., 32 PinzE St., N.Y. City. Old Broad St., London, E. c., Eng. 


Origmally written by SAM’L HUGHES, C.E. P arson’s Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
WM. RICHARDS, 0.E OR OTHER WASTE MATERIAL. 


Eighth Edition, Revised, with Notices of Kecent Im- P A R S O N’ S .3 A R B U R N E R, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BORLER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No sale 
4. M. CALLENDER & CO.,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


82 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 

















Their Construction and Arrangement, 














provements. 


Price, $1.65. 
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JAMES D. PERKINS, President. 





F. SEAVERNS, Treasurer. 


HE PERKINS COMPANY, 


228 and 229 Produce Exchange, New 


TIDEWATER SALES AGENTS FOR THE FOLLOW 


York City. 


ING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 








Qcean Westmoreland Gas Coal. 


Offices: 


STRIGTLY High Grade..... 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOKS. 





NEWBIGGING'S HANDBOOK. By Thos. Newbigging. ¢th | HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

COX'S GAS FLOW COMPUTER. $2.50. MANUAL FOR GAS ENGINEERING STUDENTS. By D. 

HUGHES’ GAS WORKS. $1.65. |. tae, @ conte. 

POOLE ON FUELS. By Herman Poole. $3. | GASFITTER’S GUIDE, by John Eldridge 40 cents. 


GAS ENGINEER'S POCKET-BOOK. By Henry O'Connor. a ee ee | 
. e | 


TECHNICAL GAS ANALYSIS. $3. | | CORRENTE TION OF GAS WORKS, by Walter Ralph Her- | 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20/ pIGEST OF GAS CASES. $5. 
cen 
CHEMISTRY OF ILLUMINATING GAS. By Norton H. hee ae REGENERATOR FURNACES 
PRACTICAL TREATISE ON HEAT By Thomas Box. 24 DISTILLATION OF COAL TAR AND AMMONIACAL 
edition. $65. LIQUOR. By Geo. Lunge. New edition. $12.50. 


PRACTICAL PHOTOMETRY: A Guide to “9 ae of the A Sy oy ON THE COMPARATIVE COMMERCIAL 


| AMERICAN PLUMBING. By Alfred Revill. $2. 
| CEMENT ; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


| INDUSTRIAL PHOTOMETRY, with ~ Application te 
Electric Lighting. By A. Palaz, Se 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, as ei Storage and Distribution. By 
Philip Atkinson. $1.50 


es ta TRANSMISSION OF ENERGY. By G. Kapp. 
50. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 





Measurement of Light. By W. J. Dibdin. LUES OF GAS COALS AND CANNELS. By D. A. 
a ta ba hae » Fuel and Its Appli- | Grebam. . 
cations, $5. Vo ting, $4. A TEXT BOOK OF INORGAN ‘os 
ee ae eer § Designing of Structural Ironwork. Victor Von Richter. 3 eT, | 
y dams. 50, a 
GAS WORKS: Their Arrangement, Construction, Plant and ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 | 


Machinery. le HANDBOOK FOR MECHAN 4 
ee HANDBOOK ON GAS ENGINES, by G. Lieck- Adams, $2.50. ee eee em 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL TREATISE ON MASONRY CONSTRUCTION. Baker. $5 | 
POS. $2.50. 


ES. By E. A. Brayley Hodgetts. 
COAL, SPONTANEOUS COMBUSTION OF. By Thomas 


Rowan. GAS LIGHTING ‘aa GAS FITTING. By W. P. Gerhard. 
COAL: Its History and Use. By Pref.Thorpe. $3.50. 50 cents. 


THE GAS WORKS OF LUNDON. By Colburn. 60cents,, PRACTICAL PLUMBING. By P. J. Davies. $3. 


GAS ENGINEER’ Ly LABORATORY HANDBOOK. By Jno. 
Hornby. $2.5 


| DOMESERC prt gaeiaad FOR AMATEURS. By E. 
Hospitalier. $2.50 


| PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


| PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


| ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
| ELECTRIC LIGHT FITTING. $2. 

| PRACTICAL ELECTRICITY. $2.50. 

| ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 


must be added to above prices. 
desired, upon receipt of order. 
books sent C.0.D. 


All remittances should be made by check, d 


A. M. CALLENDER & CO., 32 Pine Street. New York, 


We take especial pains in securing and forwarding any other Works that may be 


raft, o post office money order No 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = 
WHARVES, e 
OFFICE, 


Clarksburgh, Harrison Co., West Va. 
= Locust Point Baltimore, Md. 
640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston. 


W. D. ALTHOUSE & CO. 


Reading Terminal— diate inane 


‘Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


AGENTS, 











KELLER ADJUSTABLE 
COKE CRUSHER. 


a - Simple, Durable. — 
rush any Size Desired 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, $5.00. 

















This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent 


Ae M. CALLENDER & CO., 323 Pine St., N.3. 


— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened == Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


KRoints of Shipment 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 








EpMUND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoINTsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 

















Toledo, O., and Pittshbnpuren, Pa. 





Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspendence Solicited, 





GAS OIL. 


26 Broadway, New York Citv. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Volcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 




















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
. Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 




















GAS ENGINEERING COMPANY, 


INCORPORATED, 








ty Conestoga er PITTSBURGH, PA. 
4 ee ee F. L. SLOCUM, Pres’t. 
f— —f Gas Works Machinery at all kinds, SAMI WOODS, Seo'y 
: PMTSBORGH WASHER. ‘SCRUBBER, 





NTS FOR 


FELDMANN "AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
ore. ncentr: ated Liquo ors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 





. mm 


res . nes 





eerie! 3" mt 
Lcteerniiciemcsamted FAUX System of Recuperative Benches. 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Kel = — COMPANY, 


Steel Gasholder Tanks, 


Sinace, Douste and TRIPLE-LIFT GASHOLDERS, 
aee— HORIZONTAL AND VERTICAL STORAGE OIL TANKS sem, 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Garriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub as Flange, Outside Screws Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 








Address, 


KERR MURRAY MANUFACTURING CO. 


E"ort Wayne, Indiana. 
















oO} 
ir 


Ina 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
[ron Holder Tanks, CONDENSERS. 





























ROOF FRAMES. Scrubbers. 
Girders. Bench Castings. 

BHAMS OIL STORAGE TANKS 
PURIFIERS. Boilexrs. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen... The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








INOW RBAD YY. 


THE SIXTH (AND CENTENARY) EDITION 





— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.F. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the comstant advances that are being 


inade in the Gas Industry. PRICE, ‘ i: $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 
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Millville, N. J. R D \ A £@ OD ‘“ CO ENGINEERS, 
Peoundries and Works: { Florence, ed IRON FOUNDERS, 
Camden, “ e s * MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE! GAS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 























SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 




















(PATENTED) CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. | con Ge ahaa Gane. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 


IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
7 or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark. N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JrR., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 























BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘“D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS, | ermseni car nomnsis o wnty sacs 











Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and SOR) Oe EHaEED. ‘Sope. Or ennete 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE OLEANERS, DRIP PUMPS, TREET 
and 8 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Pi d Esti i 
sans and Estimates Furnished. Oo. A. @EFRORER, 


BURDETT LOOMIS, - - Hartford. Gonn. 248 N. Sth 8t., Phila... Pa 
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<n | H. RANSHAW, Prest. & Mangr. T. H. Brron, Asst. Mangr 
AES ’ oy > . . &T 
A / { WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 
\ Established 1851. 
/» == 
Oe 











Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


~s 






be 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEO. SHEPARD PAGE’S SONS, 


Walker Tar and Carbonic Acid Extractor. 


During the Winter months over 12,000,000 
feet of gas daily is being relieved of a// Tar 
and a large percentage of Carbonic Acid by 
the Walker Extractor. They should be 
placed before all Scrubbers. ‘I he Tar and 
Liquor Overflow Valves work automati- 
cally. Write for Circulars. 


































So Wall Street, = = Now WYVork City. 











W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND.| THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limite 


cs am ieee neater 269 Front Street, East, Toronto, Canada. 


Draughtsman and Constructing Engineer. ewSpuicoens OF THE IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
struction of new works or alteration of old works. Special House or Oven Coke 
attention given to Patent Office drawings. : 


Uffice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 
Plans and Estimates Furnished. 
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1842 = fleily & Fowler, = 1899 f 
LAUREL IRON WORKS. : 
Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 


Gasholders 


With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK, 
Successors to HERRING & FLOYD, 


JAMES R. FLOYD'S SONS, Oregon Iron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace pate. Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tu useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 
Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, IT'hwo, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Cokeries during the past 4 years. 








PERL CORA 


Stee 








eeeecceccsseeess FF oni ere te Fyre se Res Ww & WD BO * BO seccsssssserccce 








Single or Telescopic. 
































22 SS ee ae ee 
z Z - 6: Soe ge . ct oS 
3 ° 2 eee Naeer aS N 
3° Book. \ We on Brooklyn, N. Y. 
E MANUFACTURERS OF 4 
“te Single or Multiple-Lift 
5 
i GASHOLDERS 
z2 ’ 
o 8 Complete with Steel Tanks. 
F 6 
BENCHES, SCRUBBERS, 
CONDENSERS, 
7 PURIFIERS, IRON ROOFS, 


Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order. 











@ 


Ti 


E 
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THE OHIO PIPE COMPANY, 


susmvoemaans o jeunes FOUNDRY AND MAGHINE CO.., 
Cast Iron Gas & Water Pipe, 3 a gaan i 


BRANCH AND SPECIAL CASTINCS. New York Office, 160 Broadway. 
jas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 


and Specials, Architectural Castings, Building Columns, = = = —_ 
Joists, Cellar Grates, Sash Weights, etc. =r Gq] * % 
GENERAL FOUNDERS AND MACHINISTS — 
Columbus, Ohio. FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 




















Davip Leavitt Houcu, : wis 
26 CORTLANDT ST., N.Y. CITY. | —“Wlosespecuis. UMMOND TaLANoRGAn” | Gxonox Onunon, Manat. & Treas.. Emaus 


. Pa. 
WAYESETC pr QHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


* CAST IRON fo, Co | EMAUS PIPE FOUNDRY. 


Consulting En gineer. aes =a + TONALDSON IRON COMPANY. EMAUS, Pa 
Investigations and Appraisals. CCAS aah vATER FLCHIDAL OACEWATED DIE 









, ‘4 


Designs and Estimates. 











Contractor. y aaneehanenhn ep 

Sora gae ere a PROAPWAY: —_ CAST IRON PIPE AND SPECIAL CASTINGS 

Special Agent for Selling & Purchasing.| —_ Western Cffice: Monadnock Block, Chicago, Ills. | atgo, a .. oonun,  Aaeeen, Etc. 
Seikndiiai teeete \CHARLES MILLAR & SON, Selling Agents, Utica, N. Y. 
ON THE CONSTRUCTION AND WORKING OF ih g é — . i, ' , ; al oity 
Regenerator Furnaces, afi \ ald WGA wel eb OWN DRY a(t By) 3232. 
By Maurice Granaw, C.E. bse 53525 
rice 01.35. CAST IRON PIPE and SPECIALS FOR WATER AND GAS. 


A. M. CALLENDER & C@O., 32 Pine Street, N.Y. | 


| Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


Establishea 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


— ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 

















The amount of gas delivered for i = 60 | 
the coin can be instantly and : 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur- 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER GO,000 OF THESE. METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicitec.. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street 
NEW YORK. 


® ALBANY, N. Y. CHICACO. 
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NATHANIEL TUFTS METER Co,, 


Established i849. 8 MEDFORD ST., BOSTON, MASS. 


MANUFACTURERS OF 


Dry Gas Meters, Station Meters, Test and Experimental Meters, Meter 
Provers, Photometers, Pressure Registers, Pressure Gauges, Ete. 


PREPAYMENT GAS METERS. 

















SLIDE SHUT-OFF VALVE ON OUTLET OF METER. 
ADJUSTABLE CHANGE PLATE FOR GAS FROM 75c., to $3 per 1,000. 
THE EQUAL OF GAS RANGES FOR INCREASING CONSUMERS AND GAS SALES. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 113! and 1133 Broadway. SAN FRANCISCO, 22! Front St. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 





~e—_‘Perfect”. Cas Stoves —a- 




















THE DIFFERENCE BETWEEN GOOD 
METERS AND THOSE WHICH ARE 


[x "PRETTY GOOD’ OFTEN MEANS otha = 
THOUSANDS OF DOLLARS TO ASINGLE COMPANY. ~ — 
€ Co ws CO Ke : “il a 
¥ e; ¥ ee “ % ¢ \ } i EN 
<7 MANUFACTUR / THE % . GUARANTEE \_2 


PERFECT _Va AY (0), | aay Her WORK 
GAS mi es Be! “TO NGIVE 
ETERS pone) SATISFACT 


yy 


ROYERSFORD,PA. 






































Pacific Coast with 
WIESTER & CO., Agents, 


17 & 19 New Montgomery St., San Francisco, Cal. 










Full Line of Sizes Kept Constantly for Sale on the | 











OF FICE ~o FACTORY, 











ig 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 



































be readily readjusted 











when the scale of gas rates is changed. 




















HELME & McILHENNY. 


Hstablished 1848s. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, tc. 


=a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 























FACTORY AT ERIE, PA. 








This is the best time 
to look after your repairing. 


Seventy per cent. of old meters run slow. You are losing money 
on them. Let us put them in shape for you, a few at a time, until your 
entire meter equipment is made as good as new. _ It is better to attend 
to this matter now, before the Gas Stove season is at its height. Prob- 
ably we can do such work in our factory better and cheaper than you 
can do it at home, and just now we can do it promptly. 








The BUHL METERS are as good“Meters as you can get. 


DETROIT METER COPPANY, - = Detroit, Mich. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 


ARE GAS GOMPANIES REGOMPENSED 


FOR THEIR 


EFFORTS IN FAVOR OF 
THE OTTO GAS ENGINE? 


Those who Wish to Know will Find an Answer in the Following Figures. 
































fa | 
Over | 


60,000 | 
in 
Use. | 








nn 





The United Gas Improvement Company, by the lease of the Philadelphia Gas 
Works, derives a yearly revenue estimated at $250,000 to $275,000 
from the sale of gas consumed by OTTO GAS ENGINES exclusively in the city of 
Philadelphia, there being over 700 engines in use, ranging from I to 50 H.P. 

The Gas Companies in Greater New York derive similarly a yearly income of 
$300,000 to $330,000. 

A large number of small towns do, proportionately to their population, quite 
as well. 

Have you ever actively given US any support in our efforts in YOUR behalf 





If not, NOW is the time to take advantage of the present revival in business to 
place the OTTO before your Consumers. 


The “OTTO” is Suited for All Power Purposes. 


THE OTTO GAS ENGINE WORKS, Phila. 


NEW YORK, 39 Cortland St. BOSTON, 19 Pearl St. CHICAGO, 360 Dearborn St. 











[rE 


